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1.0 Introduction

1.1 How to use this Users Help Guide

This SuperM.O.L.E. Gold® Users Help Guide explains how to use the ECD
SuperM.O.L.E. Gold® System and software.

This Users Help Guide is written for users of varied experience. If a section covers
information you already know, feel free to skip to the next section.

¢ You do not need to be a computer expert to use this manual or the software.

e The manual assumes you are familiar with Microsoft® Windows®.

The hardware portions of this manual are written to reflect SuperM.O.L.E.
- Gold firmware versions 9.08 and higher. The software portions reflect
® ) versions 5.22¢ and higher.
- The software is designed to be used with the SuperM.O.L.E. Gold® only.
||
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1.2 Terms Used

ECD. introduced the original M.O.L.E. (Multichannel Occurrent Logger Evaluator) in
1986. Over the years ECD has produced several models of the M.O.L.E. for use in a
wide variety of applications. In this Users Help Guide, we may refer to the
SuperM.O.L.E. Gold® data recording device as the M.O.L.E..

The following statements describe special terms that will be used in this Users
Help Guide:

- Informs the user that the note includes important information.

! Informs the user that the note includes a handy tip.

Hardware Terms:

Informs the user that the note identifies conditions or practices that could
result in damage to the equipment

-

4
A

Informs the user that the note identifies conditions or practices that could
® . resultin personal injury or damage to property other than the equipment.

o

o “Xpert Ready”, refers to the M.O.L.E. being configured to interface with the
AutoM.O.L.E. Xpert 3 System.

e Thermocouple, may be referred to as T/C.

Software Terms:
e SuperM.O.L.E. Gold® software may be referred to as SMG SPC.

e Workbook, contains all of the worksheets and the uploaded data set saved with
file extension (.MPC).

e Worksheet, the individual pages or sheets in the workbook file.
e Data Set, multiple data runs uploaded into the workbook file.

e Data Run / Experiment, the data uploaded from the M.O.L.E..

SuperM.O.L.E.® Gold Users Guide 20



1.3 Fonts Used

This manual uses a special font to indicate terms or words that can be found directly on
the display of the oven computer.

For example:

On the File menu, select Open Workbook to open a new workbook file”. This font
indicates the words Open Workbook and File are actually found on the computer
display as menu items.

1.4 Product Symbols

The following symbols may be present on the Product:

———— Direct Current (DC) Power

“_~ Alternating Current (AC) Power

CAUTION: Whenever this internationally recognized symbol is used on the
A product, additional information concerning that particular feature or function
appears in the manual.

@ Power Pack battery charger is protected throughout by double or reinforced
insulation.

_Indoor use only. For electric-shock protection, always operate the battery
<1 charger in a protected, indoor location.

1.5 Cleaning Instructions

The product must never be immersed in water or any other cleaning agent. Wipe the
exterior of the enclosure with a cloth dampened with water.

IPA alcohol is the only type of solvent that is acceptable to clean the M.O.L.E. or any of
the system components. All other types are not recommended

To prevent product damage, do not clean the product using organic
¥ . solvents.

o
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1.6 Equipment Maintenance

Inspect the enclosure of the Power Pack battery charger for damage. Do not use the
charger if the enclosure is cracked or broken, or if the power plug pins are loose or
deformed.

1.7 Computer Hardware Requirements

CPU, RAM, Hardware: = 300mhz processor or equivalent
128 megabytes of RAM (minimum).
50 megabytes of free disk space.

Operating System: Windows, XP, 2000 & 98.
Disk Drive: CD Rom drive.
Mouse: Windows compatible mouse.

Communication Port: Serial Port, USB (with supplied port replicator).

Video: Color VGA or better video card and appropriate video
monitor. (SVGA is highly recommended)

It is recommended that the minimum computer display area be set to 800
- x 600. For best performance set the display to 1024 X 768. Refer to
> Microsoft® Windows® documentation for details.

Printer: Color printer is recommended.
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1.8 Operators Safety Information

The safety information in this section is for the benefit of operating personnel. Warnings
and Cautions will also be found throughout the manual where they apply.

Hardware changes or modifications to the components are not expressly approved by
ECD. and could void the warranty of the product.

The warranty will not cover damage caused by neglect or abuse of this

product. To maintain the safety features incorporated in this product,

operation must be in strict compliance with the requirements specified
" herein.

For protection of the components, observe the following:

x

&

e NEVER permit the M.O.L.E. or the Power Pack battery to exceed the maximum
specified internal temperature as permanent damage may result. (Refer to
Appendix A: Specifications).

e NEVER expose the M.O.L.E. or Power Pack battery to temperatures below the
specified minimum for extended time periods. This may damage the re-chargable
Power Pack battery.

e NEVER connect the M.O.L.E. input channels to objects at elevated electrical
potentials. The input channels are not isolated from each other or from the data
port common.

e NEVER operate the M.O.L.E. in flammable or explosive atmospheres. Such
usage constitutes a fire or explosion risk.

e NEVER immerse the M.O.L.E. in liquids.
e NEVER subject the M.O.L.E. components to sharp impacts.
e NEVER excessively stress the PC Interface cable.

e NEVER expose the M.O.L.E. components to corrosive environments.

When removing the M.O.L.E. from any temperature environment, whether
in a Thermal barrier or not, be careful of extreme temperatures and use
J protective gloves.

*5¢ SuperM.O.L.E.® Gold Users Guide



x

o

Battery Warnings:

¢ Replace the batteries with same type only. (Clock Battery: Panasonic No.
BR2032, or equivalent). (Rechargeable Power Pack battery, ECD Part No. E45-
7647-30). Using alternate batteries may present a risk of fire or equipment
damage.

e Charge the “Re-chargeable” Power Pack battery using only the ECD approved
charger.

¢ Do not attempt to recharge the Calendar/Clock battery, disassemble, or dispose
of in fire. Always dispose of used batteries promptly and properly.

e Do not expose to temperature above 100°C (212°F).
e Keep the batteries away from children.
e The batteries may explode if mistreated.

e The batteries contain electrolytes.
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2.0 System Description

2.1 SuperM.O.L.E. Gold

The M.O.L.E. is compact and durable. One end has input connectors for attaching up to
six sensors and the other end is the removable Power Pack battery. The M.O.L.E.®
also has a four-pin Data port, Start/Stop button, and an Activity LED.

SuperM.O.L.E. Gold Features

M.O.L.E. functions:

Thermocouple/Sensor Inputs:This is where Type “K” or “S” Thermocouples and
the optional Relative Humidity sensors are connected.

Start/Stop button: Allows the user to start and stop data collection.
Power Pack battery: Supplies power to the M.O.L.E.
Data Port: Transfers data through the PC Interface cable to the PC.

Activity LED: Indicates what state the M.O.L.E. is in, such as: Power On (flashing
at log interval), Power Off (no illumination), Data transfer (steady illumination),
and Reset complete (quick flashing for 2 seconds).

*7e
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2.2 Uni-Barrier & Yellow Jacket

The Uni-Barrier with Yellow Jacket is the standard barrier in all our Lead-Free profiling
kits, including the wireless RF kit. A thermal barrier is the protection the M.O.L.E. needs
to ensure longevity through harsh environments. With piano-hinged stainless steel
construction, sheathed in cool-to the touch high-temperature fabric, this barrier is rated
for 17 minutes at 300C steady state ambient, ideal for lead-free reflow and wave
soldering work.

Uni-Barrier

Uni-Barrier w/Yellow Jacket

This Barrier combination is light- weight and thin (32.5mm [1.28"]).
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2.3 Power Pack Battery

Because the M.O.L.E. is powered by the Power Pack battery, it is important to make
sure it is charged and operating properly. SMG SPC records the voltage of the Power
Pack and reports this information in the M.O.L.E. status box. Refer to M.O.L.E. Status
for more information.

SMG Power Pack Battery

When the Power Pack needs to be re-charged use the charger supplied with the kit and
the instructions in section Charging the Power Pack Battery. It is also recommended
that a spare Power Pack battery be ordered so that one battery is charging while the
other one is being used.
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2.4 Calendar/Clock Battery

The M.O.L.E. has another battery that powers an internal calendar and clock. This
battery is not rechargeable and has no status indicator. The expected battery life is
about 2-3 years.

Calendar/Clock battery

If the M.O.L.E. calendar and clock does not seem to operate (it resets
- itself), the battery may be discharged. For information on replacing the
n calendar/clock battery refer to section Changing the Calendar/Clock

Battery.
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2.5 Computer Interface Cable

A Cable is included in the hardware package that connects the M.O.L.E. to a PC serial
port.

PC Interface Cable
The M.O.L.E. requires a four-pin connector and a nine-pin for the PC serial port.

The M.O.L.E. will typically be connected to the PC at two different times:
e Before an experiment: Using the software to configure the M.O.L.E. for how often
and how many readings are to be taken (etc...).
e After an experiment: Using the software to upload the collected data from the
M.O.L.E..

If your computer does not have an available Serial port, the Kit includes a
- USB adaptor that connects the M.O.L.E. to the computer via a USB

1) (Universal Serial Bus) port.
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2.6 Sensors

Up to six sensors can be attached to the M.O.L.E. per experiment. A set of six 0.010” K-
Type Color-Indexed thermocouple sensors are included in the Kit.

T/C Sensors

ECD also offers a wide selection of sensors to meet the needs of many applications.
For more information about optional sensors for specific applications, refer to How to
Get Additional Help to contact ECD.

Plug the sensor connector into the desired M.O.L.E. channel. The software helps keep
a record of the M.O.L.E. channel number associated with the location and the type of
sensor. The Color-Indexed thermocouples correlate to the channels in the software so
the sensors can be easy identified.

Thermocouple Organizer Clip:
The T/C organizer clip allows six sensors connectors to be combined so that they can
be plugged in and removed as a unit.
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2.7 Software Description

This section presents an overview of a workbook management window. When the
software is started, it will automatically load the previously saved workbook file.

The first time the software is started a sample file (i.e. SMSample.mpc)
will be opened for users to familiarize themselves with the program. It is
recommended when the user starts collecting process data, a new or
exiting workbook should be used.

2.7.1 SMG SPC Workbook Features

The workbook has several features as described in the following section.

5 Supedd 0 LE_® Gold 5PC
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Workbook Features

Title Bar: This bar contains the program name, version, and the active workbook
file name.

Menus: These menus contain the commands and tools for each worksheet.
Each worksheet may contain different commands that supply specific support for
each worksheet. Individual worksheet menus are described in detail in their
specified sections of this manual.

+130¢
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©® Toolbar: The Toolbar has buttons to serve as shortcuts to the menu commands.
Individual worksheet toolbar buttons are described in detail in their specified
sections of this manual. Each worksheet may have different items on the toolbar
because of the different features offered by each worksheet.

® Worksheet Tabs: These tabs are used to gain access to each worksheet. There
are six standard worksheets and up to nine optional SPC sheets. These tabs are
located on the bottom left of the display.

4[4 ] M|\ welcome! £ SMG Data £ Spreadshest £ Profile & Admin £ Guide £sPca f |4

Worksheet Tabs

To a view worksheet, use the mouse pointer to click on a worksheet tab. The
worksheet tab will then become highlighted, and the worksheet will now be
visible.

The keyboard does not allow access to the worksheets. The only way to
select the worksheet is by using the mouse pointer.

"

Sensar A Lacation.
Sensor 4 Location.

RURISR

Sensor A Location. 239 I
<[ » |4 value £ Time To Ref £ T Above Ref 4 Statisics 4 Zone Slopes & Summary Ste.

4[4 ] e[ mly wislcomet £ SMG Data £ Spreacdshest }\Pruﬁleﬁé Admin A Guide ASPca /] 4

Selecting a Worksheet

© Tab Scroll Arrows: These arrows are used to view other worksheet tabs if the
Horizontal scroll bar is covering them. Worksheet tabs may be hidden behind the
horizontal scroll bar. To view them, the user can either use the Tab Scroll Arrows
located on the left of the worksheet tabs, or use the Split-bar.

® Split-bar: The Split-bar on the tab bar lets the user slide the Horizontal scroll bar
to the left or right, so all of the worksheet tabs can be viewed. This feature is
located on the left edge of the Horizontal scroll bar.

© Status Bar: This bar on the bottom of the worksheet display, shows the available
Help information, mouse pointer X-Y position, current date and time.
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O Horizontal & Vertical Scroll Bars: The worksheets have both Horizontal and
Vertical screen scroll bars so the non-visible areas of the worksheet can be
scrolled into view. The Horizontal scroll bar is located in the lower right corner
and can be scrolled left or right by pressing the left or right arrows located on
each end of the scroll bar. The user may also scroll the display by sliding the
center scroll bar left or right. The Vertical scroll bar located on the right side of
the screen has the same features as the Horizontal scroll bar except it scrolls the
worksheet display up and down.

It is recommended that the minimum PC display area be set to 800 x 600.
- For best performance set the display to 1024 X 768. Refer to Microsoft®
5 Windows® documentation for details.
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3.0 Setup

3.1 Charging the Power Pack Battery

Because the M.O.L.E. is powered by a rechargeable Power Pack battery, it is important
that it is charged and operating properly prior to performing every experiment. A spare
Power Pack battery may be ordered so the one battery is charging while the other one

is being used.

Charging:

1) Remove the Power Pack battery by separating from the unit.

=_]ﬁi :

r

Removing the Power Pack Battery

A
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2) Plug the transformer end of the charger into a (60Hz 120VAC, in North America)
or (230VAC) wall outlet and the connector end into the Power Pack.

Power Pack Charger

- A completely discharged Power Pack takes about 14 hours to be fully
| charged.

3) When the charging cycle is complete, connect the Power Pack to the M.O.L.E..
When the Power Pack is first connected, the LED will flash once to indicate that
the M.O.L.E. is ready to collect data. If the LED flashes more than once, a
complete reset has occurred and the M.O.L.E. will need to be re-configured.
(Refer to section Configuration Wizard for more information).

The Power Pack battery can be charged continuously whenever the
= M.O.L.E. is not being used, however, if the M.O.L.E. is going to sit idle for
=2 five days or more, you may want to remove it from the charger.
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3.2 Software Installation

1) Insert the CD in the drive.
2) Select Run from the Start menu.

3) Select the Browse command button and navigate to the software CD. Double-
click the installation (.EXE) file.

4) Select the OK command button to start the installation.

Type the name of a program, Folder, document, or
Internet resource, and YWindows will open it Faor you,

Open:

(04 H Zancel H Browse. ..

Run Dialog Box

5) Closely follow the setup instructions provided with the software.
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3.2.1 Starting the Software

Prior to starting, click the README icon from the SuperM.O.L.E. Gold®
. sub-menu in the ECD AutoM.O.L.E. Suite documentation program menu
=5 toread the latest release notes

After the software is installed, start the software program by double-clicking the
SuperM.O.L.E. Gold® icon from the desktop.

SMeG
7]

Supertd.0O.LE.
Gold

Program Icon

Once the software installation is complete, it is important to start the
software and configure the software to communicate with the M.O.L.E..
Refer to Communications Setup for more information.

l-.
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3.3 Communications Setup

1) Locate the PC Interface cable and plug the 9-pin connector into a PC COM port
and the other end into the M.O.L.E. Data Port.

- If no Serial port exists, use the included USB adaptor to connect the
|| interface cable to the computer.

PC to M.O.L.E. Connection

2) After the Computer interface cable is connected to a computer, the
Communication (COM) port must be configured in the software to communicate
with the M.O.L.E..
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3) Start the software program by either double-clicking the SMG SPC icon or
selecting it from the ECD AutoM.O.L.E. Suite program sub-menu.

Supertd.0O.LE.

Program Icon

4) Select the Admin worksheet tab.

5
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5) On the File menu, select Configuration and the Configuration dialog box
appears.

e SuperM.0.L.E.(r) Gold SPC
2SN Edt  Wiew Format MAOLE(r) Window Help - 8 X
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Save Workbook A2, - - i+ = Samples Per Sub.Group =1 =

[ SPCA

T srce
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™ sPCD

=
] 4] [¥

bm-37.5 o Vel 4 Cosfwie 14003 o

Configuration Command
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6) Click the Auto command button to have the software automatically find the COM
port the M.O.L.E. is connected. If the M.O.L.E. is not detected, there is a
communication problem refer to Service and Troubleshooting for help.

Configuration §|

t.0.L.E.[r] Part
f+ COMT: O COMS:

" COM2 T COME:
[ COM3: [ COMT:
[ COM4: 7 COME:

At

t.0.LE.[r] Tupe

" Gald with RF

* Gold L
o Cancel

Port Configuration Dialog Box
7) Click the OK command button to finish.
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4.0 Operation

4.1 Step 1 - Experiment Setup

This section guides the user through a typical data collection process. Portions of this
section will require referral to some software sections of the users guide for additional
information.

The M.O.L.E. is dependent on the software to control how it collects and interprets data.
Several kinds of experiments might need to be performed to achieve desired
information, or the same experiment might need to be performed repeatedly over time
to monitor one process. Either way, an experiment will need to be setup at least once.

After the hardware is setup and the software is installed, use the following steps to
perform an experiment using the SuperM.O.L.E. Gold.

1)

Prior to beginning an experiment, compile a list that describes the product and
conditions that are about to be tested. Calculate and write down the duration of
the process. Document the Temperature setpoints, prescribed conveyor length
and speed, or the prescribed process time. This product information can be
added to the Workbook file using software features, after the collected data is
uploaded to the software.

Make sure the M.O.L.E. Power Pack is fully charged. The battery status in the
M.O.L.E. status box displays the battery voltage at the time when the data is
uploaded from the M.O.L.E.. The voltage level should be 3.8 volts or higher.
Refer to M.O.L.E. Status for more information.

Start the Software by double clicking on the program icon.

Connect the M.O.L.E. to the PC. Refer to Communications Setup for more
information.

When the information is being sent to the M.O.L.E. the Activity LED will
illuminate indicating that the M.O.L.E. and PC is communicating

5 properly.

5)

6)

On the M.O.L.E. menu, select Configuration Wizard and the Configuration
dialog box appears.

Click the option button next to a COM port which the PC is set up for
communications or the Auto command button to have the software automatically
find the COM port the M.O.L.E. is connected.
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7) Click the OK command button and then select the option button beside the
appropriate M.O.L.E. type that will be used to collect data, Gold with RF, or
Gold. The M.O.L.E. type selection will affect access to the RF M.O.L.E. Data
command and Receive RF button. It also affects the M.O.L.E. model
configuration parameters, such as number of channels, battery life estimate and
minimum logging interval.

Configuration E]
M.0.LE.[r] Port
f+ COMIT: ¢ COMES:
[ COM2: [ COME:
[ COM3: O COMT;
[ COM4: 0 COMBE:

Atn

M.O.LE.[r] Tepe
" Gold with RF
 Gold oK.

L Cancel

Configuration

8) Click the OK command button to use the selection and continue to the M.O.L.E.
Settings dialog box.

The user can exit the Configuration Wizard any time by selecting the
W'\ Cancel button.

o
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9) Type a company, operator, or machine name in the text box.

Select the Read command button to view the settings currently stored in
T the M.O.L.E.. If acceptable proceed to Step 10.

M.0.L.E. (r) Settings
Compary Mame:; |m

READ ok | Eann::el|

M.O.L.E. Settings

10)Click the OK command button to store the information in the M.O.L.E. and
continue to the Configure M.O.L.E. Hardware dialog box.

SuperM.O.L.E.® Gold Users Guide ¢26¢



11)Click the check box beside a corresponding channel to turn it “ON” or “OFF”. If a
channel is “OFF”, it does not collect data for that channel, increasing battery life.

Select the Read command button to view the hardware settings currently
T stored in the M.O.L.E.. If acceptable proceed to Step 13.

Configure M.0.L.E. (r) Hardware @

Channels |nterval D ata Paints

v 1 Hour  Min Sec 1410 b aximum = 5460
[w 2 = = = " =
v J = £ B E || B

v 4

|| o ] o 5450
2 188 F &
v iE - [ - (N - [ - M
Trigger Delay Points | Tatal Time = 0000:01:31:00.0
Slope Max = 1850 Delay = 00:00:00
E stimated number of profiles
L J j fram a fully charged battery &

L 0 Read | [ ok |
. J E‘ Cancel

Configure M.O.L.E. Hardware

12)Enter an interval at which the M.O.L.E. records data points by using the slider(s)
or manually typing in the corresponding text box. The maximum interval for the
M.O.L.E. is 23:59:59 hours (one data point per day) and the minimum interval is
0.2 second (one data point every two-tenths of a second). When using the
M.O.L.E. with RF Option the minimum interval is 0.5 (one data point every five-
tenths of a second) and when one channel is active, the minimum interval is 0.1
second (one data point every tenth of a second).

13)Enter the number of data points the M.O.L.E. will record during the data run. The
maximum number is dependent on the number of channels turned on. The
maximum data points the M.O.L.E. can collect are displayed above the text box.
When the number of data points collected and the recording interval have been
selected, the software displays the corresponding time the experiment will take
beside Total Time = text in the lower right corner of the dialog box.

When M.O.L.E. configure options are modified, the data is calculated and
- then amount of profiles the user can expect from the power pack battery
[ (based on a fully-charged power pack battery) is displayed in the lower
" right corner next to the Profiles Per Battery line.
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Optional configurations:

e Enter a threshold temperature to “trigger” the M.O.L.E. to start recording data by
using the slider or by entering it in the text box. When any active channel reaches
that temperature, the M.O.L.E. will begin to record data. This option can trigger
the profiler when the temperature cools down to the threshold temperature by
selecting the (-) option button, or heating up to the threshold temperature by
selecting the (+) option button. If this option is not used for temperature
triggering, select the Off option button.

e Enter how many data points to delay “trigger” the M.O.L.E. to start recording data
by using the slider or by entering it in the text box. The data point entered will
“trigger” the start of data collection when the specified data point is reached in
the process. The actual delay is equal to the Interval times the Pts Dly.

14)Click the OK command button to save the configuration and continue to the Set
Instruments Clock dialog box.

15)Enter the correct month, day, year, hour, minute, and second by adjusting the
slider(s) or manually typing in the corresponding text box.

Select the Read command button to view the clock settings currently
) ) stored in the M.O.L.E.. If acceptable proceed to Step 16.

Set Instrument Clock E]

taonth  Day Y'ear Haour kir Sec

IS E T 12 o o ok |
E B B E B B -

|
Read
EEc Bc:o=

Set Instrument Clock

When the Set Instrument Clock dialog box appears the current computer
T clock setting is automatically entered in the text boxes.

o

16)Click the OK button to reset the clock.
17)Disconnect the M.O.L.E. from the PC and data can now be collected.
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4.2 Step 2 - Data Collection

1) Attach sensors to test product.

When soldering a T/C sensor to a component with high temperature
solder, use Kester SN10 (or equivalent) for 183 °C eutetic solder or Kester

~—=s SNS5 (or equivalent) for no-lead soldering.

2)

Unwind the sensor leads and attach the Micro connectors to the M.O.L.E.. Make
sure to connect them to the same channel(s) that were configured to accept
them. For example, if the M.O.L.E. is configured to have Channels 1 through 3
active, be sure the sensors are attached to the same three channels. (The
connectors are polarized so they cannot be connected wrong).

-
| |
—

Kapton® tape, aluminum tape and Temprobe™ can also be used to hold
T/C wire to the test assembly.

T/C Attachment

T

If fewer than six sensors used, it is important that the unused channels
are turned OFF or shorting plug(s) are used for each channel. Refer to
Constructing a Thermocouple for instructions on how to make a shorting

plug.

¢29¢
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3) Place the M.O.L.E. in the appropriate Thermal barrier making sure the
Thermocouple and/or Sensor wires are not damaged.

M.O.L.E. Setup

4) After the oven stabilizes, press the Start/Stop button on the M.O.L.E. once to
initiate data collection. When the M.O.L.E. is “ON”, the Activity light will flash
quickly and then flash at the log interval for the duration of the experiment.

- The Start/Stop button will need to be pressed even if the M.O.L.E. is
| configured to start with the Trigger Temperature or Points Delay feature.

5) If you are using the 1.0” Uni-barrier to protect the M.O.L.E., insert the opposite
end away from the T/C leads inside the Yellow Jacket barrier cover.

Never permit the M.O.L.E. to exceed the absolute maximum warranteed
internal temperature, as permanent damage may result. The warranty will
not cover damage caused by exceeding the maximum specified internal
temperature.
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6) Pass the thermally protected M.O.L.E. and test product through the process.

It is highly recommended that protective gloves are used when retrieving
\ the M.O.L.E. from the oven and when opening the Thermal barrier.

7) As the test product and the M.O.L.E. emerge from the process, carry the test
product with sensors attached and the M.O.L.E. in the Thermal barrier to a table
or flat surface.

- If you remove a sensor before the M.O.L.E. has stopped collecting data,
m . the data for that channel might become distorted.

"

8) Open the Thermal barrier and if the Activity LED is still flashing this means the
M.O.L.E. is still logging and it must be turned “OFF”. To turn the M.O.L.E. “OFF”
press and Hold the Start/Stop button until the Activity LED turns off, and then
release the button.

When turning the M.O.L.E. “OFF”, do not release the button until the
- light goes off. Pressing the Start/Stop button briefly will restart the data
> collection process and erase all the data in memory.

9) Remove the M.O.L.E. from the Thermal barrier. Handle it carefully, as the case
may still be warm.

10)Disconnect the sensors from the M.O.L.E. and place it near the computer that
has the software installed.
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4.3 Step 3 - Transferring Data

When data is transferred from the M.O.L.E. to the PC, it is uploaded and saved in an
SMG SPC Workbook file for analysis and report style printing.

To Read M.O.L.E. Data:

1) Start SMG SPC and select a desired Workbook file to upload the collected data.

2) Connect the M.O.L.E. to the PC using the PC interface cable. Refer to
Communications Steup for more information.

3) On the M.O.L.E. menu, select the Read M.O.L.E. Data. A dialog box appears
asking the user if they want to copy the existing experiment information from the

currently displayed profile on the Profile worksheet.

Copy Existing Profile E

N

N

N

N

N

Channel 1 Channel 2 Channel 3 Channel 4 Channel & Channel &
Type Type Type Type Type Type
Type-k. Type-t. Type-K. Type-k. Type-t. Type-k.
K K K K K K

N

Copy existing experiment information fram prafile number: St_CMPTRMAME 0007039

YES || NO |

Cancel |

Copy Existing Profile information

the selected profile.

the data run.

any of the channels.

Click the Yes command button to start the new data run using the settings from

Click the No command button to start the new data run using the default settings.

Click the Cancel command button to return to the worksheet without uploading

Click the input sensors configuration (“I”) button to select a different sensor for

If the AutoM.O.L.E.® Feature is installed on the computer, a dialog box
2 will appear asking the user if they wish to have AutoM.O.L.E.® to load
.2 the oven settings?

SuperM.O.L.E.® Gold Users Guide

*32¢




4) If either the Yes or No command button was selected the Read Data from
M.O.L.E. status box appears showing the status of the uploading process. To
discontinue click the Cancel command button at any time.

Read Data from M.0.L.E.(r)

Reading Data From M.0.LE 1]
GOLD-k. 0L E.[r] Wersion = 09.02

Points Logged = 932
Channels &ctive =6

Feading [ ... ]

Cancel

Read M.O.L.E. Data Status Box

If a message box appears stating that the M.O.L.E. is not responding,
- check the configuration, cable connections, and/or the M.O.L.E. itself (i.e.

L battery).

When the data transfer is complete the status box will disappear and the software will
return to the worksheet where the command was activated.

The information is automatically saved and the experiment data can now be analyzed
with the software.
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5.0 Worksheet Descriptions

5.1 The Welcome Worksheet

The Welcome worksheet is the introductory worksheet. This worksheet contains an
introductory illustration and text box for entering a company or workbook name.

Welcome worksheet features:

©® Menus and Toolbar

® Company/Report Name Text Box

S Supe, 0L E.® Gold SPC
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Your Company Marme Here
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Welcome Worksheet
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5.1.1 Welcome Worksheet Menus & Toolbar

e Menus: File, View, M.O.L.E., and Help.

e Toolbar Buttons: Print, Zoom In, Zoom Out, 100%, Read M.O.L.E., Receive RF,
and About.

2 SupmiM,0,LE.# Gold SPC

= Be View MOLE® Hob

8| 2lelo| mlH 2

X To_«
W SuperM.O.L.E.® Gold SPC
S

Welcome Worksheet Menus and Toolbar Buttons

+35¢ SuperM.O.L.E.® Gold Users Guide



5.1.2 Company/Report Name

The text box located on the bottom half of the Welcome worksheet allows the user enter
a company or report name.

To enter a name:

1) Using the mouse pointer, click in the text box.

2) Type a desired name and then hit the [enter] key to accept or [esc] to cancel.

i SupeiM 0L LE # Gold SPT

EEEEETE

Your Company Name|

Your Comgany Hame Here

Entering a Company Name
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5.2 SMG Data Worksheet

The SMG Data worksheet is where individual data runs are viewed in single page
format.

SMG Data worksheet features:

O Menus and Toolbar
® Data sheet

& SupmM, 0L E.# Gold SPC

= B Vew MOLE® Hep =18 %]

=1 T A ) e S o

°|un‘y: File Taq: aM_USR_000L02 Date: QL/D1/L998 M
Hachine: Belt Time: 06:25:33

Part Wumber: E31-02%00-00

Canveyor Temp Batt
In/Min P Volts
Z8.00 21 4.922

Summary Parameters

Eeak 412.0 421.0 40%.0 410.0 413.0 417.0
[Minimam 7.0 75.0 78.0 77.0 T4.0 T6.0
Max(+] Hlope 7.63 T.00 6. 13 5.75 T.00 T.50
Max(=] Hlope =11.38 -10.13 =6. 13 =5.63 -8.75 -8.13
Tima Abowve 45.0 49.0 47.0 48.0 37.0 45.0
Time Betwesn 75.0 BE.D 5.0 az.0 119, (0 11Z.0

=
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[l WaEF 10 1000

SMG Data Worksheet
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5.2.1 SMG Data Worksheet Menus & Toolbar

e Menus: File, View, M.O.L.E., Navigate, and Help.

e Toolbar Buttons: Print, Zoom In, Zoom Out, 100%, Read M.O.L.E., Receive RF,
About, First (data run of the data set), Back (to previous data run), Forward (to
the next data run), and Last (data run of the data set).

S SupoiM 0L LE . ® Gobd SPT

S B Vew MOLE® Heb

Company: File Tag: 8M_UaR_000103 Date: OL/01/L5958

Hachine: Balt Part Humber: E31-0300-00 Time: 06:25:33

Conveyor
In/Min
Z8.00

Summary Farameters L
Eeak 412.

Minimam TT.0
Max{+] #lope 7.63
Max(=) Hlope =11.36
Tims Abowe 45.0

Time EBetwesn

SMG Data Worksheet Menus and Toolbar Buttons
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5.2.2 Interpreting the SMG Data Sheet

The following section defines the features of the SMG Data sheet. The Group
Parameters on the data sheet are color coded so when they are viewed on other
worksheets they can be easily associated with the Label Parameters.

& SupmM, 0L E.# Gold SPC

=1 e Yew MOLE® heb =181
8| #lele| 2wl 2] =|*[sn vsa_nmm =] #| =]
Company: #—___ File Taq: aM_UsR_000109 Date: OL/01/1998 M
Hachine: ——" —— Time: 06:25:33

———f Part Wumber; EBE31-0%00-00

_e e HoiEe

O

Canveyor Temp Batt
In/Min P Volts
Z8.00 21 | 4.922

Summary Parameters Channel 1 Channel 2 Channel 3

Bank 412.0 421.0 40%.0 410.0 413.0 417.0
(M mimam 77.0 15.0 78.0 77.0 T4.0 T6.0
Max(+] Hlope 7.63 T.00 6. 13 5.75 T.00 T.50
Max(=] Hlope =11.38 -10.13 =6. 13 =5.63 -8.75 =-8.13
Tima Abowve 45.0 49.0 47.0 48.0 37.0 45.0
Time Betwesn 75.0 BE.D 5.0 az.0 119, (0 11Z.0

=

[T T T, weskcome_), SMG Data { Spresdsret. f Promie J A J G foeca ] ]l 1

(MmO Immae Eoiog

Document View
© Company Name, Machine Name, and Part Number configured by user.
® Oven Conveyor speed.
©® M.O.L.E. Internal Status.
® Primary statistics.
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5.2.2.1 Data Coloring and LSL / USL

The parameter data and the user specified LSL (Lower Specification Limit) and USL
(Upper Specification Limit) text fields on the Admin (Administration) worksheet are
linked to indicate that a parameter has exceeded a user specified specification limit. If a
USL has been exceeded, that parameter will be underlined and appear on the Data
sheet in Red (indicating it is above the specification limit). If a parameter is less than the
user specified LSL, that parameter will be underlined and appear in the Data sheet in
Blue (indicating below the specification limit).

T Sy, 01 LE #® Gokd SF

EIEEREEE jl'“l'* m_ush_oooio =] 4| =

Company: File Tag: M_USR_00010%9 Date: QL/01/1998
Hachine: Balt Part Humber: E31-0900-00 Time: 06:25:33
Conwveyor

In/Min
28.00

Summary Parameters
Eeak .
Mi nimam 7.0

Max(+) Slope 7.63
Max{~] #lope -11.38
Time Abowve 45.0

Time Betwesn

Data Coloring

enter user LSL and USL values. for information on how to enter user

Refer to Specification and Control Limit Cells for information on how to
A LSL and USL values.
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5.3 Spreadsheet Worksheet

The Spreadsheet worksheet contains data that is collected by the M.O.L.E. put into
standard spreadsheet format. Each row in the spreadsheet represents one data run.
Using the Admin worksheet in conjunction with the Spreadsheet worksheet the user can

select parameters to be displayed on the worksheet.

Spreadsheet Worksheet features:

Menus and Toolbar

Parameter Groups (color coded)

Parameter Labels

Parameter Units

Data Run Rows

Selected Data Run

Filters

Statistics
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5.3.1 Spreadsheet Worksheet Menus & Toolbar

e Menus: File, Edit, View, Format, M.O.L.E., Window, and Help.

e Toolbar Buttons: New, Open, Save Workbook, Print, Undo, Redo, Zoom In,
Zoom Out, 100%, Align Left, Center, Align Right, Bold, Italic, Underline, Read
M.O.L.E., Configure M.O.L.E., Receive RF, and About.
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Spreadsheet Worksheet Menus and Toolbar Buttons
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5.3.2 Parameter Groups

Parameter Groups are the headers for a specific group of data parameters collected by
the M.O.L.E.. They are color coded with the associated Parameter Labels so they can

be easily identified together.

The width of each parameter column can be adjusted to be larger or
= smaller by placing the mouse pointer over a split line dividing the
..—~.> parameter columns and sliding it to the desired width.

' ' | = S Pt | - ‘ |
E G H | J K L M

! UZER & General General Genetal MOLE®|MOLEE

Drate: Tirme: File: Tag: Temgx: Batt: Conveyor: | Peak: I
F Yol

- Al - (Al - Al - [§al - [l &ll - g &l - [l &ll - g &l L | B
E31-0900-00 017011998 |D6:25:33 |SM_USRE_000109 |91.4 4,922 28.00 4120 T
E31-0300-00 010115995 (06:05:41  |SM_USR_000105 |39.6 4927 258.00 4100 T
E31-0900-00 01019958 [05:39:34 |SM_USR_000107 |396 4922 258.00 439.0 TE
E31-0900-00 010111998 (05:09:21  |SM_USR_000106 |86.0 4922 25.00 433.0 a1
F3 NGRn-nn o098 lnd 3755 S UUSE IDRARS. SnR 4075 2500 4300 3

Parameter Group

The Parameter Groups are defined as the following:

User Defined Parameter Group:

General Parameter Group:

M.O.L.E. Parameter Group:

Machine Parameter Group

Channels Parameter Group

These parameter columns can be used to
enter text to help identify the row with unique
information about that run (i.e. shift, operator,
line number, part number). This information will
also appear in the Tool Status box on the
Profile worksheet.

This group contains file information associated
with the run such as; date and time, (of profile)
and the data file tag.

This group contains the physical condition of
the M.O.L.E. at the end of the run.

This group contains the conveyor speed that is
configured by the user.

This group contains the summary statistics for
all six M.O.L.E. channels.

+43¢

SuperM.O.L.E.® Gold Users Guide




5.3.3 Parameter Labels

The Parameter Labels are where all of the specific parameters for each group are listed.

The user can decide which parameters will be shown on the Spreadsheet worksheet

from the Admin worksheet as discussed in Parameter check boxes.

i i ' = | S I | | |
G H | J K L M
General General Genetal MOLE®| MOLES
Date: Titne: File Tag: Temg: Biatt: Canveyor: | Peak: Il
F Yolts

&l S| T | X N | | T | O |
01011998 |0D6:25:33 |SM_USE_000109 |91.4 4,922 28.00 4120 TP

E31-0900-00 0101 M998 (060541 |SM_USR_000108 896 4922 28.00 400 TE
E31-0900-00 0101 M998 (053934 |SM_USR_000107  |896 4922 28.00 439.0 TE
E31-0900-00 0101998 (050921 |SM_USR_000M06 |86.0 4922 28.00 4380 =
F31-0ann-nn 01041898 I04-37-35 S LISE 000405 806 A 993 2R00 A39.10 Fa

Parameter Label

5.3.4 Parameter Units

The Parameter Units are the units of measurement for that parameter. For example, in
the M.O.L.E.® Group Parameter, the Parameter Label Temp: is in °F.

' ' | = S Pt | - i I
G H | J K L M
General General Genetal MOLE®|MOLEE
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Parameter Units
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5.3.5 Data Run Rows

All of the data runs uploaded into a workbook file are listed on the Spreadsheet
worksheet as individual rows. The first data run uploaded into the workbook file is on the
bottom and the most recent data run uploaded is on the top.

When any data run row is selected, all of the cells in the entire row are highlighted in
purple and blue. The purple cells indicate that the cells can be modified and the blue
cells indicate the data cannot be modified.

When any individual data cell in a data run row is selected, all of the cells in the entire
row are highlighted in green and yellow. The green cells indicate that the cells can be
modified and the yellow cells indicate the data cannot be modified.

The data run rows can also be moved into any order desired. This is useful when the
user wants to place similar data runs together.

To change the order of the data run:

1) Select the number cell of a data run row with the mouse pointer. The row will
then become highlighted in purple and blue.

2) Drag the row and drop it to a desired location.

3 F

Fiter — Jan  -[fan  «[fai | X | X S| EOES | X | EEd | B

Reset

10 0B/ 742002 |05:25:33 |SM_USR_000108 (914 4

g 06/ 742002 |05:05:41  |SM_USR_000108 [396 4
: 06/7/2002 |05:39:34 |SM_USR_000107 4

7 05 7/2002 |05:09:21 |SM_USR_000106 (860 4

B 0B 742002 |04:37:35 |SM_USR_000105 (306 4

5 OGM7/2002 14:35:31 |SM_USR_000104 [396 4

Drag and Drop Data Rows

5.3.5.1 Selected Run

When a data run row is selected, the data for that row will be shown in the Sel= row
located at the bottom of the data run rows. This row also allows the user to easily
compare the selected data row to the statistics calculations located below the selected
run row.

Entire selected rows and columns can be “copied” by pressing keys
K [CTRL + C] and then “pasted” [Ctrl + V] into other spreadsheet
J applications.
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5.3.6 Filters

There are Filters for each parameter label that filter specific data out of runs listing.

s visible.

Filtering more than one column at a time acts as a Logical AND Function.
All conditions of all set filters must be met for data row(s) to remain

How to use the Filter function:

1) Click the Filter button to reveal the unique data as populated in that column

under that particular parameter label.

2) Select a desired data value to filter, or the two standard filters All and Special.
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To use the All option:

1)

Select All to reset the filter for that column and view all of the data run rows that
meet the other column filters.

To use the Special option:

1)

Select Special to select data run rows within a range of values. There are
multiple options to select information to filter by clicking the appropriate relational
operators option button. The user can either select data from a populated list or
type it in the text box on the top of the column.

= |equal to >= |greater than or equal to

> |greater than <= |less than or equal to

< |less than <> |Not equal to
Filter option buttons

Select a data filter by:

Clicking the greater than relational operator option button beside the left data
column.

Click a parameter value from the list or type it in the text box.
Click the AND logical operator option button.
Click the less than relational operator option button beside the right data column.

Click a parameter value from the list or type it in the text box.

The Clear command button can be selected at any time to clear the
\ selections and the new values can be selected.
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3) Click the OK command button to accept the selected data filters or Cancel to
return to the worksheet without executing the filter request.

Special Filter, §|

Select ROWS where General Time: iz > 13:47:41 AND < 165:55:30

Coo 134141 1= |16:55:30
@ 5 |D3:4d:41 oy [Daaddd
13:41:41
N N (+ AND ¢ |15:06:59
D= issis TR b liesis
" g= |16:55:30 g 16:55:30
17:.03:45 17:0345
L 501547 LR o0 1547
21:21:43 o 21:21:43

I==])

Caricel

.

Special Filter Feature Dialog Box

In this example, the data filtered would be all times between, but not including 13:41:41
and 16:55:30.

To reset all of the data set rows to restore the entire set of collected
T data, click the Filter Reset button on the Spreadsheet worksheet.
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5.3.7 Statistics

There are rows located on the bottom of the Spreadsheet worksheet, which are the
combined calculations for all the data runs that are currently being viewed in the
Spreadsheet worksheet display. The following information is the definitions for each
Statistics row:

e N = Number of samples included in the calculations

e Min. = The lowest value in the parameter column.
e Max. = The highest value the parameter column.
e Avg = The average of all values in the parameter column.

e Std. Dev. = The standard deviation of the values in that column.
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5.4 Profile Worksheet

The Profile worksheet is where a selected data run is represented graphically. The
software allows the user to analyze the data and to compute statistics based on the

data.

Profile worksheet features:

©® Menus and Tool

bar

M.O.L.E. Status

Tool Box Status

Magnify Map
Auto Lag\
Zone Matrix
Data Graph
Data Table
Status Bar
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5.4.1 Profile Worksheet Menus & Toolbar

Menus: File, View, Profile, M.O.L.E., Tools, Manual Zones, Navigate, Window,
and Help.

Toolbar Buttons: New, Open, Save Workbook, Copy, Print, About, Magnify,
Slope, Peak Difference, Overlay, Total Heat, 3-D, Measure, Notes, Prediction,
Tolerance Band, Erase Objects, Erase All, Read M.O.L.E., Configure M.O.L.E.,
Receive RF, Zone Matrix, First (data run), Back (to previous data run), Next (data
run), and, Last (data run).

e SupeiM,0LLE # Gold SPT
- \hhﬁl-lﬂ.ljjl Td umz.:-w%u-h

Profile Worksheet Menus and Toolbar Buttons
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5.4.2 M.O.L.E. Status

The M.O.L.E. STATUS box contains information about the status of the M.O.L.E. while
it collected the data the selected run.

M.O.L.E. Status Window

Max Internal T: This is the highest internal temperature logged during the
displayed profile and is displayed in degrees Celsius. If the highest temperature
logged is in the specified internal operating temperature range of is 0-54°C, it
appears in BLACK. When the internal temperature is 55°C and above, it appears
in RED indicating that the M.O.L.E. has reached the temperature warning zone.

The software has two different internal temperature thresholds. 55-64°C
is the M.O.L.E. is approaching the maximum recommended operating
temperature of 65°C. Above 65°C is the maximum internal operating
range.

Battery: The battery voltage measured during the upload of that run. The
nominal range for normal operation is 4.1 to 4.7V.

Points: The number of data samples recorded at the configured interval.

Active: Indicates which channels were active during the experiment. A number
means an active channel; a “O” is an inactive channel. An "X" means an open or
out of range T/C was detected on that channel during the data run.

Interval: Time between data shown in hours, minutes, seconds, and tenths of
seconds data points: hh:mm:ss.t.

Date: Date of last data point logged.
Time: Time of last data point logged.

V: Firmware Version displays the operating code of the M.O.L.E. (This is where
customer service will ask you to find the version number for the M.O.L.E.)
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5.4.3 Tool Status Box

The Tool Status box displays information on how to use a selected tool command and
other information during tool use. Prior to using a tool command, the Tool Status box
displays the Spreadsheet worksheet User definable column information that is
associated with the selected data run.

When a Tool command such as Magnify is selected, a message appears in the box
stating “Click and drag to select area”.

MAGMIFY TOOL

Click and drag
10 SElEct argd

Tool Status Message
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5.4.4 Magnify Map

The Magnify Map displays a small map of the entire profile and indicates the area
currently magnified with a red crosshatched box.

Click here 10 unzoom
i

Magnify Map
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5.4.5 Auto Lag

If sensors are placed along a line parallel to the direction of flow in a conveyorized
process so they enter and exit oven zones at different times, the resulting Data Plots lag
behind one another. Auto Lag automatically aligns the X-axis maximum peak values for
each Data Plot so the results can be easily compared during analysis.

- A Conveyor speed must be set to properly use Auto Lag. Refer to
m . section Zone Matrix and/or Oven Configure for more information.

Channel Lag Indicator
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To use Auto Lag:

1) Select the Auto Lag command button. The channel lag values will automatically
be calculated, and the Data Plots adjust to reflect them. When Channel lag is
enabled, a check mark appears in the Show Lag check box and a small triangle
appears on the lower end of the process origin line.

If Channel Lag values were previously entered in the Channel Lag dialog
- box, Auto Lag will automatically overwrite the current values. Refer to
> section Sensors for more information.

To disable the Channel Lag:

1) Click the Show Lag check box to remove the check mark and return the Data
Plot(s) to the original positions.

Auto Lag only used displayed channel Data Plots. Auto Lag values will
] not be calculated for channels that are not displayed.

"
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5.4.6 Zone Matrix

A Zone Matrix appears above the Data Graph, when the Zone Matrix command in the
Profile menu is selected. The user can enter new value(s) for the Zone Length and the
Top temperatures in the white cells of the matrix.

Zone Matrix

Zone temperature values or the conveyor speed can be changed and plot a prediction
of the change that would result in the Data Plots. Refer to Prediction Tool for more
information.
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5.4.7 The Data Graph

The Data Graph is a display that shows the data collected from the data run overlaid on

a graph. The user can analyze and highlight various process features with the tools

listed below.

Data Graph features:

o

® © 0 © ® 6 ® ©®

The Data Graph features are described in the sections that follow. Some of these
features described are also controlled using the appropriate menu options. Refer to

X and Y-Axes and Labels

Autoscaling
Data Plots

Process Origin

X-Cursors
X-axis Units

Temperature Reference Lines

Zones and Zone Sizes

Zone Temperatures

The Data Graph

Menu and Tool Commands for more information.
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5.4.7.1 X and Y-Axes and Labels

The Y-axis (vertical) displays the scale of the measured temperature. Lower values are
at the bottom and higher values at the top.

The Y-axis includes temperature labels on the left side of the graph. These four
temperatures divide the vertical axis into four equal parts and are automatically scaled
to fit the current Y-axis limits. These units can be displayed in Celsius or Fahrenheit
using the Units command in the Preferences sub-menu on the Admin worksheet.

The X-axis (horizontal) displays values data points collected. The X-axis can be
converted from data points to time or distance using the Units command in the Profile
menu.

To see the X-value of any location on the Data Graph, the software provides three
different methods:

e The X/Y Readout in the Status bar continuously displays both X and Y-values at
the location of the mouse pointer. Details of this feature are described in Status
Bar.

e The X-value at the position of each X-Cursor is displayed in the Data Table when
the Value statistic is active.

e The X-and Y-values for each data point in the raw data is listed in a table when
the List-Print Data command is used.

5.4.7.2 Autoscaling

The software includes a powerful Autoscaling option to automatically scale the Data
Graph so the data will always be visible and easy to work with. The software will
automatically select a range of values for the Y-axes to ensure that all the data fits on
the screen. The user can change the range of Y-values displayed in Manual mode by
entering a manual mode using the Scaling command in the Profile menu.

Another way to scale the graph’s X and Y-axes is to use the Magnify tool
'\ described in section Magnify Tool.

"
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5.4.7.3 Data Plots

The Data Plots in the Data Graph represent the data for each of the sensors connected
to the M.O.L.E.. Each sensor is represented by a different color that corresponds to the
color of its sensor location description in the Data Table.
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Data Plots

A Data Plot in the Data Graph can be suppressed or restored at any time by clicking the
check box with the corresponding sensor description in the Data Table. This allows the
user to view any combination of the Data Plots or individually.

When two or more Data Plots overlap the same values, the Data Plots
- overwrite each other. For example, if the Data Plot that represents the
n sensor connected to channel 5 and channel 1 have the same value, the

channel 5 Data Plot will only appear unless the user suppresses it.

When printing a Data Graph in black and white, suppressing one or more Data Plots is
useful for clearing a view of a Data Plot that is obscured by others near it.

When printing the Data Graph in black and white, the Notes tool can be
7'\ used to help identify each Data Plot.
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5.4.7.4 Conveyor Speed Indicator

The Conveyor Speed Indicator displays the speed of the conveyor when the data was
recorded.

Conveyor Speed Indicator
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5.4.7.5 Process Origin

The Process Origin is a gray vertical line at the left edge of the Data Graph to indicate
where the process starts. When Points or Distance units are being used for the X-
values, the X-values to the left of the Process Origin are displayed as negative and
those to the right as positive.

Process Origin
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To move the Process Origin:

1) Select the Process Origin line by positioning the mouse pointer anywhere on the
line.

2) Press and hold the left mouse button.
3) Move the line by dragging it left or right.

4) Release the mouse button when the Process Origin is at the desired location.

The X/Y Readout in the Status Bar indicates the true position of the Process Origin
while it is being moving. After the mouse button is released, the X-Readout changes to
zero at the Process Origin and displays negative numbers for X when the mouse pointer
is moved to the left of the Process Origin.

| X-Cursor values are automatically adjusted when the Process Origin is
| moved.

"

To display the distance of a conveyor process along the X-axis, adjust the Process
Origin to the data point that was recorded at the start of the conveyor process. Now set
the conveyor speed in the Oven Configure dialog box located in the Profile menu.
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5.4.7.6 X-Cursors

The Data Graph has four X-cursors that indicate the temperature values at the
intersection of a Data Plot with each X-cursor. When the Value Data Tab is selected,
these values are displayed in the Data Table in four data columns labeled C1, C2, C3,
and C4, representing X-cursor 1 through X-cursor 4 respectively.
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To move an X-Cursor:
1) Select the Value Data Tab.

2) Position the mouse pointer over the X-cursor grip (the small triangle below a X-
cursor) then press and hold the left mouse button and drag it left or right
releasing the mouse button when the X-cursor is at the desired location.

e The user can also press the [tab] key to toggle select an X-cursor. When the
desired X-cursor is selected, the small triangle will turn red. Then pressing either
the left or right arrow keys will step the X-cursors. Each step is one pixel or one
degree which ever is larger. This feature achieves cursor positions that are more
precise.

Moving the selected cursor can be pushed into other cursors causing
' \ them to move them ahead of it.

The position of an X-cursor controls the values displayed in the Data Table. When an X-
cursor is moved, values in the Data Table are automatically updated.

The Data Table includes a row for each of the sensors on the M.O.L.E.. The numbers in
the four columns indicate the Y-values at the intersection of a Data Plot with an X-
cursor. Refer to Value for more information.

When an X-cursor is dragged to a new position, it automatically snaps to the closest
real X-value. Notice on highly magnified graphs that the cursor jumps from point to
point. In an extreme case, if the graph is so highly magnified that there are no real X-
values to move to, the X-cursors cannot be moved at all.

The Process Origin is the initial point from which all X-axis position data
! is calculated. After releasing the Process Origin at the appropriate point
5 on the graph, X-cursor values are recalculated and displayed.
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5.4.7.7 X-axis Units

The user can select four different types of X scales for the X-axis. The scales are Point,
Time — Relative (time measure from process origin), Time — Absolute (Time of day) and
Distance. To change, select the Units command in the Profile menu.

—

The scale is displayed only when a data tab other than Value is selected.
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The Distance scale will not be accurate until an accurate conveyor speed

is set.
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5.4.7.8 Temperature Reference Lines

Temperature Reference Lines are colored horizontal lines that are positioned within the
range of Y-values in the graph. Up to three Temperature reference lines can be added
to the Data Graph using the Temp Ref Lines command in the Profile menu.

Temperature reference lines
Temperature Reference Lines are used in analysis when the T Above Ref (Time above
the Reference Line) statistic is active. T Above Ref statistic is described in section T
Above Ref.
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5.4.7.9 Zones and Zone Sizes

The X-axis can be divided into zones that represent oven zones in a process. As many
as thirty zones can be specified using the Zone Configure fields on the Oven
Configure dialog in the Profile menu. Zones sizes are defined in units of length or time.

Zones

To view zones along the X-axis, click the Show Zones option button on the Oven
Configure dialog box. When zones are displayed, they appear as two colored lines
along the bottom of the data graph and as dotted vertical lines that extend top to
bottom. The first zone begins at the Process Origin. When the Process Origin is moved,
the zones move with it.
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5.4.7.10 Zone Temperatures

For each zone, two zone temperatures can be established using the Zone Temps fields
on the Oven Configure dialog box. These temperatures might be upper and lower
boundaries for the acceptable range of values in that zone or they might represent the
settings of upper and lower heating elements in a process.
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Zone Temperatures

Zone Temperature Lines appear in the Data Graph as colored bars at the temperature
set for each zone. (Zone Temperatures can be displayed only after zone sizes are
defined). Upper Zone Temperature Lines appear in the Data graph as solid colored bars
and the lower Zone Temperature Lines are dashed.
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5.4.8 The Data Table

The Data Table includes various values depending on which Data Tab is selected. The
rows always indicate the channel and the columns vary depending on which data tab is
active.

Data Table features:

e Sensor Locations

e (Channel Check Boxes

e Data Tabs

e Value Pop-up

e Show/Hide Columns

e (Change Summary Stats Settings

e (Change Slope Calculator

Dofores D ozenes | ozones | ozener | zonen |

Shire Lag
Sensor Locations
SEnsar 1 Lacaton
Sensor 2 Location
Sensor 3 Location
Sensord Lacation

Data Table
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5.4.8.1 Sensor Locations

The location for each sensor labeled in the Data Table. The color and description
indicates which Data Plot on the Data Graph it designates.

To change a Sensor location description:

1) Click the cell to the right and type the desired name and press the [enter] key, or
use the Sensors command in the Profile menu.

_Sanzor Localions

Eensor 1 Locabon

Channel Descriptions
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5.4.8.2 Channel Check Boxes

The Channel check boxes control whether the associated Data Plot is displayed on the
Data Graph and whether the data for that channel are included in the data table.

To view or remove a Data Plot:

1) Click the channel check box beside a sensor location description to turn it “ON”

or “OFF”.
S

_laue W Show Lag

Sensor Locations
V| Sensor 1 Location.
W |Sensor 2 Location. ™
W/ Sensor 3 Location. 215
Wl Zensor 4 Location. 215
v
Wil 5ensor 6 Location. 239

F

[+ [\ value 4 Time ToRet A T Above Ref A Statistics A4 Zone Slopes

4[4 ] v [ m]y wielcome! 4 SMG Data 4 Spreadshest d Profile £ Admin £ G
Select a section of the data graph to magnify

Channel Check Boxes
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5.4.8.3 Data Tabs
Data Tabs is where the user can view a variety of sensor information in the Data Table.

The Data Tabs are:

e Value

e Time to Ref
e T above Ref
e Statistics

e Zone Slopes
e Summary Statistics

e KPI (Key Process Indicators)

When the Magnify tool is used to zoom in on a portion of the Data Graph,
the Data Table displays the statistics for those values that are displayed.
J (This feature does not apply to the Summary Stats Data Tab).
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5.4.8.3.1 Value

When the Value Tab is selected, the Data Table lists the temperature at the point where
an X-cursor intersects a Data Plot. There are four X-cursors and the positions can be
changed at any time by moving the X-cursor (Refer to the descriptions in X-Cursors).
As an X-cursor is moved, the values in the Data Table are automatically updated.
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'E Values in the Data Table depend on the units of the X and Y-axis.

SuperM.O.L.E.® Gold Users Guide 7406



5.4.8.3.2 Time to Reference

When the Time to Reference Tab is selected, the Data Table displays the time it takes
the channels to reach fixed Temperature Reference Line(s). Times are expressed as
HH:MM:SS (H=hours, M=minutes, S=seconds). Up to three Temperature Reference
Lines can be added to the Data Graph that are used in this statistic by using the Temp
Ref Lines command in the Profile menu.

sl Lag
‘Sensor Locations
Sensaor 1 Location
Sensor 2 Location
Sensor 3 Location amozsa

Sensor 4 Locabon 00:02:52

Time to Ref Data Tab
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5.4.8.3.3 T Above Ref

When the T Above Ref Tab is selected, the Data Table shows the amount of time each
sensor measured data above the Temperature Reference Lines. Times are expressed
as HH:MM:SS (H=hours, M=minutes, S=seconds) and are the total time above
reference line regardless of when the value was above.

‘Sensor Locations

Lirw = 361

Sensor 1 Locaton

Sensor 2 Location

SENSOr 3 Lacaion

Sensord Lacation

00:00:45
00:00:49
000047
00048

00:00:45

T Above Ref Data Tab

Temperature Reference Lines can be added, deleted, or moved at any
time using the Temp Ref Lines command in the Profile menu.
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The last column labeled Cure Factor%. The cure factor % is based on the time a
sensor temperature was above a temperature reference line divided by the time you
entered in the Times Above Temp (TAT) section of the Temp Ref Lines dialog box. This
equation gets more complicated as you add more temperature reference lines. The
graph illustrates the times used (shaded area) to sum the total curing time each
temperature threshold contributes.

Hlre

MEDre

LOre

The following equation is used when all three temperature reference lines are used:

Cure Factor % = 100 * ( Hitime/HItat + (MEDtime — HItime) /MEDtat +
, (LOtime — MEDtime)/LOtat )

The same basic equation is used when there are only two (any two) temperature
reference lines used:

Cure Factor % = 100 * ( Hitime/HItat + (MEDtime — Hitime) /MEDtat )

or

Cure Factor % = 100 * ( MEDtime/MEDtat + (LOtime — MEDtime) /LOtat )

or

Cure Factor % = 100 * ( HIitime/HItat + (LOtime — Hitime) /LOtat )

o+

Finally, if only one temperature reference line is used, the equation is simply:

Cure Factor % = 100 * time/tat (which ever temp ref line you are using)
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5.4.8.3.4 Statistics

When the Statistics Tab is selected, the first four columns of the Data Table displays
the minimum and maximum temperature found for each Data Plot and the value of X
(time, distance, or point number) at which it occurred.

The last two columns of the Data Table displays the Average (Mean) and Standard
Deviation of the temperature values recorded for each sensor.

Sk Lan
‘Sensor Locations

Sensor 1 Locaton 7
Sensor 2 Location 75
Sensor 3 Location 79
Sensor d Location T4

TE

A+ ]} Ve § Teme ToFet J T Above et s:-ud:-ﬁ
= S Dala [ Spreadshest A} G

Statistics Data Tab

Data Table displays the Mean and Standard Deviation of the values

If a portion of the Data Graph is magnified using the Magnify tool, the
i currently displayed.
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5.4.8.3.5 Zone Slopes

When Zone Slopes is the active data tab, the Data Table displays the average slope in
degrees/second of each Data Plot in each zone. The bold value in the data table is the
Maximum slope for that profile. The example below has all six of the Maximum slopes
located in zone 1.

| SPC - [5MS

A ‘Sensor Locations [ Zone1 Zone 2 Zone 3 Zoing 4 Zone § Zone B Zone 7 Zong 8 I

| Sensor 1 Locaton 35 11 ] 05 045 [E] I -38

F [Sensor 2 Localion 34 R 04 04 06 10 22 -36

| Sensor 3 Lacation 40 1.0 04 (1] 06 11 15 =30

F|Sensor 4 Location 30 09 04 0.5 06 1.7 0a -3.6

(=)

F{Sensor 6 Location 43 1.0 04 0.3 04 0.7 25 33 =

AT Vake { Time ToFeet armmas--).msom- St i |
4 [ o [ [ o] wweicomed oM Dala J Spresdshest ) Profile mﬂ:" 4

Zone Slopes Data Tab

The Slope Tool can also be used to determine the slope between any
two points in the graph. Refer to Slope Tool for more information.
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5.4.8.3.6 Summary Statistics

When Summary Stats is the active data tab, the Data Table displays a summary of
primary statistics from the Profile. The summary statistics are always derived from the

entire profile.
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5.4.8.3.7 KPI (Key Process Indicators)

When KPI is the active data tab, the Data Table displays statistics from the Profile
configured by the user. This is useful so the user can display the most important
information that best suits their needs or application.

4% Zoned § Zenwt Zens? {Zems ]

KPI Data Tab
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Key Process Indicators Setup:

1) Make sure the KPI Data Tab is active.
2) Click the KPI Setup button above the Sensor Locations descriptions.

The KPI Setup can also be activated by right-clicking a column header.

—
= - - o 5l x|
D @%@ 7] Ql<|APAE | 2l QF ole| Risle|fm x|
MO L E.(1) STATUS . =Lk = I
Wi Intérnal T: 330 : - .I.:. = = Il-ll
Battery. 4922 : : ] s 0
Foints: 403 — = = 1 = i : = S0
Ative: 123456 T AT S E
Interval 0000001 .0 281 T e e
Deate: 044104 F Pesk Tempershurs ¥ M Shogel) Cakubse Slopeoves [2 peconds
Tenme: 17:05:33 VO9.02 [ M Tempeishie [~ M Shopei:]
= I M Shgaloee] Skpe Urits [DegeesSecend =
T stuiut box Kouanbes of Eurions erabled
163 ™ Skpe Bobesen Cuiss Locatons " Capx 1 7 Cup? © Cupwd ¢ Curssid g
172 .
160 - Tem Display i
153 ™ TesTo - 3
Tt 2 £ = 4 R\
[~ Time betwee W50 [ Siopes between 1007150 '_‘:1';": s,
2 s T \
_..f" ] T 0 T Shope e h\;,.‘:_'_“
<l L o : " i,
:d:p"" 1[“ I Time Ex] =
i ‘.,,,_‘2 I Tis botesr 200250 [ Slopes betvvesrs 200250
I T T
j 060 | I Temesto 1€ £ 2
14
_ata I Showiag T Dl ity [Seconds = Carcel
Pask gw k. # =
KPISETUR  Tenpammas tipaiss
arosy Vlesgivn MO TN [E] ¥} Tk ] J
Soiclazea W LE] 4l {IF] 121
e 14 i - =
o [e]% vahe £ Teee ToRer f TAboveRel f Sidsics J§ Tors Sopes 1 Sumeesy Siefs A KF1 ] |m|_J i
alaToToly weicomes § Soad Daln £ Spresdsrwet ) Piofiie 4 Aden [ Guse 3Ca [ 14 1+
i 19,60 YmZH1C DENEDS DERAT

KPI Setup

3) Click the desired parameters to display in the Data Table. The parameters are
grouped by Temperature, Cursor data with slope between, and Time. The user
can also select to display Range, Average and Standard Deviation rows for each
of the columns.

4) When finished select the OK button to display the new settings or Cancel to
return to the worksheet without making any changes.

A maximum of 12-16 parameter columns can be displayed at one time.
As columns populate the Data Table, they are automatically sized to fit.
It is recommended that the most beneficial column information is
displayed to achieve the best results.
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5.4.8.4 Value Pop-up

Each value in the Data Table can be displayed as a Value Pop-up. A Value Pop-up is
graphically illustrated on the Data Graph showing how and where that value was
extracted from the profile.

i"—\ Only one Value Pop-up can be displayed on the Data Graph at a time.

Value Pop-up

To display a Value Pop-up:

1) Select the Profile worksheet.

2) Move the mouse cursor and hover over a desired value in the Data Table. That
value will automatically be displayed on the Data Graph where that value was
extracted.

The last displayed Value Pop-up will remain on the Data Graph until the
user selects a different worksheet.
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5.4.8.5 Show/Hide Columns

Data Table parameter columns on the Profile worksheet can be hidden. This is useful
when an operator wants to focus attention to the most important parameter columns.
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Show/Hide Columns

To display Show/Hide columns:

1) Select the Profile worksheet.
2) Right click a parameter column header.

3) Clear a parameter check box to hide or select to display.

Hidden Parameter columns do not affect the data being collected for that
parameter. If all Parameter columns are hidden, right-click the Sensor
locations column header to open the Show/Hide column dialog box.

—t
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5.4.8.6 Change Summary Stats Settings

When creating a new workbook, a dialog box appears allowing the user to specify
Summary Statistics settings based on a Paste Specification or the user selected values.

If the process changes or an operator wishes to perform test experiments, these

settings can be changed by clicking a parameter column header on the Profile
worksheet.
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Modify Summary Stat Settings
To Change Summary Stats Settings:
1) Select the Profile worksheet.

) Select the Summary Stats tab.
3) Click the Time Above or Time between column header.
)

accept.

1623 om =180 A0 120000

Change the desired Summary Stats settings and select the OK command to

5) Once the new settings have been accepted, the software prompts the user to

decide if these new settings should be applied to future data run profiles.
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5.4.8.7 Change Slope Calculator

Positive and negative slope profile parameter calculator allows the user to calculate
straight line slopes between any two temperatures. (Default to liquidous and liquidous to

peak).

If the process changes or an operator wishes to perform test experiments, these

settings can be changed by clicking a parameter column header on the Profile

worksheet.
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Slope Calculator

To Change Slope Calculator:

1) Select the Profile worksheet.
2)
3)
4)

)

Select the Summary Stats tab.
Click a Peak Slope column header.
Change the desired settings and select the OK command to accept.

5) Once the new settings have been accepted, the software prompts the user to

decide if these new settings should be applied to future data run profiles.
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5.4.9 Status Bar

The Status Bar displays the available Help information, X-Y positions of the mouse
pointer, current date and time.

__3_...._

Zone 5
14

[ensoe i Locabon. |
| Sensoe 4 Locabon.

pijEensorSincaten 0 |
b¥| Ensor & Locaton.

Status Bar Features

Help Information:

When the mouse pointer is placed over a Toolbar button the left side of the Status bar
will display the action that button performs.
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X/Y Readout:

It is easy to find the exact X and Y-values of any point on the Data Graph using the
mouse pointer. The X/Y Readout continuously displays the X and Y-axes values of the
mouse pointer location.

The units displayed for X and Y-values are the same as those displayed on the graph.
The user can select between °F and °C for the Y-value units. The X-value units can be
a data point number, time, or distance. Units can be changed on the X and Y-axes at
any time by selecting the Units command in the Profile menu.

While using the Magnify tool, the X/Y Readout displays the size of the
'\ selected area of interest.

o

Other ways to view exact X- and Y-coordinates of a data point is to select
'\ the Value Tab.

o

Date and Time:
This area of the Status bar displays the current time and date of the PC.

5.4.10 Copy Button

A Copy Button can be accessed on the Profile worksheet Toolbar. This button copies
the Profile worksheet to the clipboard so it can be pasted into other applications.

Copy Button
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5.5 Administration Worksheet

The Administration worksheet is where all of the M.O.L.E. parameters are controlled.
The parameters collected by the M.O.L.E. are in the Spreadsheet parameter column
located on the left side of the worksheet. Each parameter has a check box for viewing
(or not) on the Spreadsheet worksheet. The right side of the Admin worksheet contains
SPC sheet setup boxes, for defining the SPC charts. There is also an option to specify
LSL (Lower Specification Limits), USL (Upper Specification Limits), LCL (Lower Control
Limits), and UCL (Upper Control Limits) in the cells located to the right of each
parameter.

Admin Worksheet features:

O Menus and Toolbar buttons

® Spreadsheet Parameters

©® Parameter Check Boxes
O Spec and Control Limit Cells
© SPC Sheet Parameter Boxes
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Administration Worksheet
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5.5.1 Admin(istration) Menus and Toolbar Buttons

e Menus: File, Edit, View, Format, M.O.L.E., Window, and Help.

e Toolbar buttons: New, Open, Save Workbook, Print, Undo, Redo, Zoom In,
Zoom Out, 100%, Align left, Center, Align right, Bold, ltalic, Underline, Read
M.O.L.E., Configure M.O.L.E., Receive RF, and About.
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Admin Worksheet Menu Bar and Tool Buttons
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5.5.2 Spreadsheet Parameters

The Spreadsheet Parameters are arranged in a column that contains all of the
parameters that the M.O.L.E. collects during a data run. The parameters are arranged
by colors as described in Parameter Groups. Each cell has the Group Parameter listed
first and the Label Parameter listed second.

T SupmM,0LLE ® Gobd SPT HEE
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Spreadsheet Parameters
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- T :

r

Spreadsheet Parameters Defined
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5.5.3 Parameter Check Boxes

Each Spreadsheet Parameter on the Admin worksheet has a check box located on the
left. To display a parameter on the Spreadsheet worksheet, click the corresponding
check box. Similarly if you do not want to view the parameter, remove the check mark
by clicking the check box.
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5.5.4 Specification and Control Limit Cells

There are cells to the right of each parameter for specifying an LSL (lower specification
limit) and an USL (upper specification limit) for each parameter. The user can also
specify an LCL (upper control limit) and UCL (upper control limit) to be applied to a SPC

chart.
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5.5.4.1 LSL and USL Cells

These limits notify the user if the parameter is above or below the LSL or USL during a
data run. When a parameter is below the user specified LSL, it appears on the SMG
Data worksheet in blue and will be underlined. When a parameter is above the user
specified USL it appears on the SMG Data worksheet in red and will be underlined.
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5.5.4.2 User Controlled LSL and USL

The user can automatically set a LSL and USL for each parameter by using a drop
down list box that contains options to set the LSL to -3, -2, -1, standard deviation or —
10% and —-5%. The USL can be set to +3, +2, +1 standard deviation or +10% and +5%.

LSL

@

-10%

U

User Controlled LSL and USL

- The values calculated are taken from the current data viewed on the
M . Spreadsheet worksheet.
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5.5.4.3 LCL and UCL Celis

Lower and Upper control limits are automatically calculated from the Spreadsheet
parameter data and displayed on the SPC control charts when an SPC worksheet is
created. The LCL and UCL cells allow the user to override the calculated limits and

manually set them.
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5.5.4.4 User Controlled LCL and UCL

The user can automatically set a LCL and UCL for each parameter by using a drop
down list box that contains options to set the LCL to -3, -2, -1, standard deviation or —
10% and —5%. The UCL can be set to +3, +2, +1 standard deviation or +10% and +5%.

LCL
EETC i i Group

E43] 1074

CIEE] IR

1M37

il

User Controlled LCL and UCL

The values calculated are taken from the current data viewed on the
Spreadsheet worksheet.

t.*
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5.5.5 SPC Sheet Boxes

The right side of the Admin worksheet contains nine SPC sheet boxes. These boxes are
used to create the SPC worksheets.
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An SPC worksheet can be created by dragging and dropping a parameter or by using
the drop down list box.

To create a SPC Worksheet:
¢ Drag and Drop:

1) Select a parameter and drag it from the Spreadsheet Parameter column and
drop it into a SPC Sheet cell. Up to three parameters per SPC Sheet can be
selected.

Supaibd. 0L E_[1] Gold 5P

Y < o e o e < S e e

il
e
EELEL

Drag and Drop Parameter

2) When finished, click the check box in the SPC Sheet Label to activate the SPC
sheet.

3) To view the SPC Sheet, click the new SPC worksheet tab. See SPC Worksheet
for more details.
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e Parameter list:

1) All of the SPC sheet boxes have drop down list boxes located on the right side of
the parameter cell. To select a parameter click the drop down list box arrow
button and a list of parameter groups appears.

Supaibd. 0L E_[1] Gold 5P

g |

g

:

ﬂ
T

:
HHH

5
5]

ez

ik

)
I
=

A

Drop Down List Box

2) Select the group from the drop down list that includes the desired parameter. A
dialog box appears listing all of the parameters in that particular group.
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3) Select the desired parameter from the list and click the OK command button.

Spreadsheet Parameters |

Channel 1 - Minirmn,;
Channel 1 - Max(+] Slope:
Channel 1 - Maw-] Slope:
Channel 1 - Time Above:
Channel 1 - Time Between:

Carnicel

i

Parameter Dialog Box
4) When finished, click the check box in the SPC Sheet Label to activate the sheet.

5) To view the SPC Sheet, click the new SPC worksheet tab. See SPC Worksheet
for more details.
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¢ Replacing and Deleting SPC Parameters:

To change the parameters in the SPC Sheet boxes, drag and drop a different parameter
over of the existing parameter or repeat the drop down list method of selecting a
parameter.

To delete a parameter:

1) Click and drag the parameter off the SPC Sheet box to remove.

4]

* =1

TSR EEEE e e

A

Erase Bar
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5.6 Guide Worksheet

The Guide worksheet is a quick reference guide to assist new and experienced users
through basic operation steps.

Guide worksheet features:

O Menus and Toolbar buttons
® Quick Reference Guide
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5.6.1 Guide Worksheet Menus & Toolbar

e Menus: File, View, M.O.L.E., and Help.

e Toolbar Buttons: Print, Zoom In, Zoom Out, 100%, Read M.O.L.E., Receive RF,
and About.
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Welcome Worksheet Menus and Toolbar Buttons
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5.7 SPC Worksheet

The SPC worksheets display the assembled Spreadsheet parameters using the Admin
worksheet. Each SPC worksheet can display three X-bar and R charts and up to a
maximum of nine SPC worksheets can be created.

SPC worksheet features:

© Menus and Toolbar buttons
® X-Bar Chart

© R Chart

O Statistics box
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5.7.1 SPC Worksheet Menus & Toolbar

e Menus: File, View, Profile, M.O.L.E., Window, and Help.

e Toolbar buttons: Print, Zoom In, Zoom Out, 100%, Read M.O.L.E., Receive RF,
and About.

e SupoiM, 0L LE * Gold SPT
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SPC Worksheet Menu Bar and Tool Buttons
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5.7.2 X-Bar Chart

The X-Bar Chart is the graphical chart produced from samples of a selected parameter.
The chart uses a rolling average of 2 through 6 sample points specified by the user. The
X-bar is the average of the data samples and the UCL and LCL are calculated using a
formula based on the Range data.

Sarmples Per Sub-Group = 2

X-Bar Chart

worksheet. Using the filter function or the hide command allows the user

The calculation numbers vary depending on the data in the Spreadsheet
.
A to select the specific data runs to include on the SPC chart.
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5.7.3 R Chart

The R Chart is the graphical chart produced from the selected parameter. The R-Bar is
the averages of the range samples.

If the Sub-Group size is set to 1, the R chart becomes a moving range
- (mR) chart. The moving range is the difference between a specified X
value and the one preceding it.

8| 8190 2l 2
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a
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Min: §67.5
Max: (805
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BF:EIQ
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R Chart

worksheet. Using the filter function or the hide command allows the user

The calculation numbers vary depending on the data in the Spreadsheet
A to select the specific data runs to include on the SPC chart.
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5.7.4 Statistics Box

The Statistics Box reflects the current SPC data from the selected, sorted and filtered

data

set parameter.

Statistics box data:

N = Number of subgroups.

Min. = The lowest data point on the graph.
Max. = The highest data point on the graph.
X-2bar = The current X-Bar Bar calculation.

Std. Dev.= The Standard Deviation of the selected parameter.

Cp; Cpk = Process capability indeces (Refer to Appendix B for more
information).
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Sti-Dhe: 15,55
Cp 2T
Cpk: [1.27
o
T T UL
m v Betwaan: |Shc
P23 "
Min: 7.5
Max: (905
_____________________________________________________________________________ beietio %2Bar 523
Sad-Deew |7 68
] 3 ] 5 s T & [ 0 Cp: j0.42
.ﬁ ............................................................ ucLa1g. 1 Cak: 10.52
B = Fiesi)
\—.—'—""_'_'_:_\_‘"_‘_‘—'—r"f ]
------------------------------------------------------------------------------ L=a50.9 m
Paak: F
M:

Statistics Box
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5.7.5 Renaming SPC Worksheets

The user has the ability to rename all of the SPC worksheet tabs to best reflect the
worksheet data.

To change a worksheet name:

1) Double-click the desired SPC worksheet tab and a pop-up text box appears
above the worksheet tab.

Samples Per Sub-Group = 1

Tarne Absver: Sac

2l
in: [28.0
:|54.0

- (7.52

Pop-up Text Box

2) Type a new name in the pop-up text box and hit the [enter] key to accept or the
[esc] key to cancel.
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6.0 Menu and Tool Commands

6.1 File Menu

This section explains how to use all of the Menu and Toolbar button commands. Each
of the following sections will list all of the commands specific to each of the menus.
Commands in the File menu are used to manipulate and configure workbook files.

; The dimmed menu commands are used in other worksheets.

"

6.1.1 New Workbook

To start a new workbook:

1) On the File menu, select New Workbook. A message box appears requesting
the user select a file folder directory to save the new workbook.

After the file location has been determined, a dialog box appears allowing the user to
specify Summary Statistics settings for the workbook based on a Paste Specification or
the user selected values.

- If you wish to use a Paste Specification proceed to section Paste
_IAN Specification Database for more information.

Summary Stats Settings E|

Time Above Temperature in Celzius |[FEE

Time Between Temperatures in Celsiuz

Beqin |150 End |80

|lze Pazte Specifications |
Ize Default ¥ alues | Cancel

Summary Statistics Settings

When a new workbook is created, it uses these values as thresholds for the Summary
Statistics Data. A table of these values extracted from the profile can be viewed on the
Summary Stats tab.
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Workbook files are saved with a file extension of (.MPC), and the Profile
data from the Profile worksheet are saved with an extension of (.MDM).
These two file types will automatically be saved in the same file folder

> directory because they are inter-dependent on each other and should not
be separated.

Save As KH |
5 ave I 3 Sample j El
Images
Ovens
Standard

FMmsample. mpeo

File narne: MewS k1 mpo Save I
Save astype: [M.0.LE.-5PC fles(* mpc] =l Cancel |

New Workbook List Box

The New Workbook command can be accessed on the Toolbars of the Spreadsheet,
Profile, and Admin worksheets. This command can also be used by pressing [CTRL +

N.

D New Workbook Button
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6.1.1.1 Paste Specification Database

If the user decides to use one of the Paste Specifications for the Summary Statistics
use the following procedure.

To select a paste:

1) On the Summary Stats Settings dialog box, select the Use Paste
Specifications command button. A dialog box displaying the paste database

appears.
Paste Specifications
GEH_MFG GEN_PM GEH_TYPE GEN_LIOU| RAMP_MI| RAMP_M |RAMP_RE| RAMP_li0| S ~
General General General General Ramp Ramp Ramp Ramp
anufaciurar P Type Liquidous: i Ml Ret Mom 13
Deg ¢ Cfsec  CfSec = CiSec |
Ak 251 M 183 F 3 25 25 1
£ Z310Ag0 MC 173 2 I 25 25 1
E T AKX M 183 2 3 25 25 1
Al 281 AN AL s 179 2 3 25 25 1
Al 2930 PC 183 2 3 25 25 1
Al FAI0HAG) P 179 2 3 25 25 1
Al 233+ M 183 2 3 25 25 1
] ZEI+AG) ™ 178 2 3 25 25 1 o
4 . . >
Delste | Add | Cancel | oK. |

Paste Specification Dialog Box
2) Scroll to and select (highlight) the desired paste specification.

3) Click the OK command button to accept the selected paste specification, or
Cancel to return to the Summary Stats Settings dialog box.

If the desired paste is not in the database, the user can add a new one
using the Paste Wizard. Refer to section Adding a Paste Specification for
s more information.
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6.1.2 Open Workbook
The Open Workbook command enables the user to open existing workbook files.

To open a workbook file:

1) On the File menu, select Open Workbook. A list box of workbook files with an
extension of (.MPC) files appears.

Open  @EH|
Laak in: I'BSEII'“F'IE j El
Images
Ovens
Standard

Fmeample. mpo

Flegane: | [ e |
Files of type:  [M.0.LE.-SPC filesi™mpe) i Cancel |

Open Workbook List Box

2) Highlight the desired workbook file to open by clicking.

3) Click the Open command button to open, or Cancel to return to the current
worksheet.

More than one workbook file can be open at a time and can be viewed by
= using the commands on the Window File menu. Refer to Window Menu
2 for more information.

The Open Workbook command can be accessed on the Toolbars of the Spreadsheet,
Profile and Admin worksheets. This command can also be used by pressing [CTRL +
O]

El Open Workbook Button
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SMG SPC also allows SMFW Workbook files with the file extension (.MPC) to be
opened using the Open command.

To open an SMFW Workbook file:

1) Select the Open command from the File menu and the Open list box appears.

2) Select to view “All Files (*.*)” from the Files of type drop down list.

open |
e EEEE=
1 Images SM_USF_000103mdm 8] SM_ISF_000109.md
[ Ovens SM_USF_000104.mdm [ SMS ample.mpc

21 Standard St_USF_000105. mdm

SM_USR_000100.mdm  [] SM_LSF_000106.mdm
SM_USR_000101.mdm  [#] SM_IJSR_000107.mdrm
Sh_USE_000102 mdm  [#] SM_USE_000102.rmdm

1| | I
File name: I Open I
Files of type: &N Files [=.%) j Cancel |

Open List Box

3) Navigate to the folder where the SMFW (.MSM) workbook file is located and
highlight it by clicking it once. (The path and file name can also be typed in the
File of type text box).

4) Click the Open command button to open or Cancel to return to the current
worksheet.

5) The SMFW Workbook file can now be saved in the SMG SPC format (*.MPC).
Refer to Save and Save Workbook As for more information.

6.1.3 Close Workbook

To close a workbook file:

1) On the File menu, select Close Workbook. If there is a second workbook open,
closing a workbook will return to the previous workbook.
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6.1.4 Import

The Import command imports existing SM.O.L.E. (.bin) GM.O.L.E. (.bin) and SMFW
(.mdm), files into the Spreadsheet worksheet. This process will copy all documentation
information (i.e. part, process) from the file being imported, into the user definable cells
on the Spreadsheet worksheet. The data can now be saved in the new format as
described under the Save and Save As menu commands.

- When importing (.MDM) files, they are automatically copied into the
_IAN directory of the current workbook file.

When importing (*.bin) files they are accompanied by a corresponding hidden *.doc file.
The file pairs MUST remain together in the same directory while you are importing
them. If you wish to move some of these files to a new directory before importing, be
sure to find the matching (*.bin) and (*.doc) files and keep them together.

To import:
1) On the File menu, select Import and the Import list box appears.
ot G|
Look in: I {23 Sample j gl
1 Images SM_USR_00010Zmdm  [8] SM_ISF_000109.md
1 Ovens Sk_LISH_0007 04, mdm
|_1 Standard Sk_LISE_0007 05 mdm

SM_USR_000100.mdm  [#] SM_IISR_000108.mdrm
Sh_USE_000107 mdm 8] SM_USE_000107.rdrm
Sh_USR_ 000102 mdm =] SM_USE_ 000102, mdm

<] | 1

File name: || Open I
Files of type: | Files [smole”. bingmole”. bin;*.mdm) i Cancel |

Import List Box

2) Navigate to the file folder where the file(s) to import are located. (The path and
file name can also be typed in the File of type text box).

3) Select the file(s) to import by clicking it once.

4) Click the Open command button.
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6.1.5 Save Workbook

To save a workbook file:

1) On the File menu, select Save Workbook to save the current workbook file after
changes have been made. When the user saves the file, all of the current data
runs and options in the workbook are saved.

The Save Workbook command can be accessed on the Toolbars of the Spreadsheet,
Profile, and Admin worksheets. This command can also be used by pressing [CTRL +

S].

H| save Button
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6.1.6 Save Workbook As

To save a workbook file as a different name:

1) On the File menu, select Save Workbook As to save the current workbook with

a different file name. When the user saves the file, the current appearance of the
workbook and the options that have been set are saved.

Savers @
Save in; I'BSEII'“F'IE j El
Images
Ovens
Standard

Fmeample. mpo

File narne: smzample.mpc |ﬂ|
Save as typer [M.0.LE.-SPC fileslmpe) = Carcel |

Save Workbook As List Box

The Save Workbook As command can also be used to save selected data runs out of a
worksheet that includes a large data set. When unwanted data runs are filtered out of a
large data set and then the Save Workbook As command is used, the selected data
runs are saved in a new workbook file along with the profile data.

This command is also useful when the user wants to transfer selected

\ MDM data run(s) to a floppy disk.
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6.1.7 Save As Text

To save as text:

1) On the File menu, select Save As Text to save the Spreadsheet information as a
text file in the current language, unit of temperature and distance configurations.
The saved text files have a file extension of (.TXT). This command will save the
data so it can be opened with software programs that open standard text files.

Save As H |
5 ave I 4 Sample j El
) Images
|- Ovens
|1 Standard

File narne: I Save I
Save az hype: ITe:-:t Filez [* txt] j Cancel |

Save As Text Dialog Box
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6.1.8 Save as Text Archive

To save as a text archive:

1) On the File menu, select Save As Text Archive to save all of the data sets in
the workbook file as a text archive with a file extension of (.PCA). This is a useful
way to save large worksheets because text archive files are much smaller than
saving in workbook file format. This allows saving large workbook spreadsheet
data in a compressed format. They can be restored using the Load Text Archive
command.

Save As |

5 ave I@Sﬂl‘ﬂlﬂﬂ j El

B Images
| Owens
_ 1 Standard

File narne: I Save I
Save as type: I.-'-‘-.rn:hi\-'e Files [*.pcal j Cancel |

Save As Text Archive List Box

SuperM.O.L.E.® Gold Users Guide +1200¢



6.1.9 Load Text Archive

To load a text archive:

1) On the File menu, select Load Text Archive to load a previously saved text
archive file. This command will clear the currently loaded data and load the
selected text archive file in its place.

Open  @EH|
Laak in: I'BSEII'“F'IE j El
1 Images
) Ovens
|_1 Standard

Flegane: | [ e |
Filez of twpe: I.-'-‘-.ru:hive Filez [*.pca) j Cancel |

Load Text Archive List Box

To avoid loosing valuable data, it is recommended to load text archive
= files into a new workbook file because as previously stated, this
2 command clears all currently loaded data.
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6.1.10 Configuration

The Configuration command is used to set a communication (COM) port so the PC and
the M.O.L.E. can communicate. This command is very important when the software is
first installed or PC hardware configurations have changed.

This Software is designed to be used with the SuperM.O.L.E. Gold and
SuperM.O.L.E. Gold with RF Option only. SuperM.O.L.E. Thinline profilers
> will need to be used with the ECD SMFW Software.

To configure a COM port:

1)

2)
3)

Connect the M.O.L.E. to the PC. Refer to Communications Setup for more
information.

Select the Admin worksheet.
On the File menu, select Configuration and the Configuration dialog box

appears.
Configuration @

t.0.L.E.[r] Part
f+ COMT: O COMS:

" COM2 T COME:
[ COM3: [ COMT:
[ COM4: 7 COME:

At

t.0.LE.[r] Tupe
" Gold with BF

' Gold Ok

e Cancel

Port Configuration Dialog Box

Click the option button next to a COM port which the PC is set up for RS-232
communications or the Auto command button to have the software automatically
find the COM port the M.O.L.E. is connected.

Click the option button beside the appropriate M.O.L.E. type that will be used to
collect data, Gold with RF, or Gold. The M.O.L.E. type selection will affect
access to the RF M.O.L.E. Data command and Receive RF button. It also affects
the M.O.L.E. configuration parameters, such as number of channels, battery life
estimate and minimum logging interval.

6) Click the OK command button accept or Cancel to exit without changing.
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6.1.11 Preferences

The Preferences sub-menu lets the user perform custom setup tasks for the software.

e Supersd, 0L.E, [r] Gold SPC W5, 22 CHCDSMGSPCsamplel - [SMSample. mpc]
SOl Bk View Format HUOWLE(r} Windos Hep

C Mo Workbook. .,

gl o o Y 4 - T T

- &=

= Open Workbook. .,
s Workbook B
SL | UsL | L [[s] SPC Sheets
Saon Workbook fan ] O = =~ ey e ———
S Workbook &5,
s
| =]
Condigastion...
Lreee R T
Padseords,, . -
Page Sebup... =
Fage . Fis Tng::{‘nbﬂ... _ =
Pk Frevvew s —
H A0 T C
Frink... Tk o BT —
Feport Setus G =
Frirk Beport E] ]
43
Sared tp Mad Rescimerts ¥ Y T
BE2 -
=0} g o hd
Ext =0 =
427
Language * 35 i
L= [ -
[.d pray = —
L= 43 =
Lﬂ Fo-l
| E T_SeCE
L= ] -
[ R o
L= 3] =
= 53
[.I-I a0 [ SPeG
L= 373 -
(= ] -
I+ 21 - ILI
AT BMO Duata | Spesadeheet {Frofile ) Admin {Guide KEFCA T ] |
Hm=GLS am W] B3 1IJETI0E 134654

Preferences Menu
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6.1.11.1 Units

The software can be configured to operate with different units of distance and

temperature.

- This command does not set the units reported by the M.O.L.E. It applies
m . only to the software.

To change Units of Temperature or Distance Units:

1) Select the Admin worksheet.

changes.

) On the File menu, point to Preferences, and then click Units.
3) Click the option button beside a unit of distance and/or unit of temperature.
)

Click the OK command button to use the choices as defaults whenever the
software is started or Cancel to return to the worksheet without making any

Display Units @

Uritz af Distance Distann:_:e [tz
M etric For dizplay of length
and speed
O rneters
(o o
O rnillirmeters
Englizh
T feet
" inches
Uitz of Temperature
" Fahrenheit Cancel
o
* Lelsiug F.

Units Configuration Window
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6.1.11.2 Passwords

The software has a password protection feature that uses case-sensitive text for
securing access to a worksheet. When a worksheet is password protected, the
worksheet tab will be highlighted in yellow and the user will not be able to access the
protected worksheet without proper password privileges.

If there are worksheets password protected, the password protect command will not
affect data when uploading from the M.O.L.E.. The protected worksheets just cannot be
viewed without the password.

Once the user opens a workbook and uses the Passwords command to gain access to
a protected worksheet all of the worksheets remain unprotected until that workbook is
closed.

The password command also works on a global basis. The password currently assigned
applies to all existing or new workbook files.

The software has a default password Admin. This password will be
- needed the first time the password is changed or to password protect a
m . worksheet. When the password is changed it is very important to
" remember the password or write it down.
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To password protect worksheets:

1) Select the Admin worksheet.

2) On the File menu, point to Preferences, and then click Passwords. The
Password protection dialog box appears.

Password Protection E|

YWwhorksheets

[ Data Lhange
Fazsword

[ Spreadsheet

[ Prafile

[ Admin

sre =

Password Protection Dialog Box

3) Select which worksheet(s) to password protected by clicking the corresponding
check box.

4) Click the OK command button to accept or Cancel to return to the worksheet
without password protecting any worksheet(s).

If the OK command button has been selected, a dialog box appears prompting the user
to enter the current password.

- If the default password has not been changed, the current password is
m . Admin.

Enter Password

Paszword:

Cancel

Enter Password Dialog box

5) Enter the current password in the text box and click the OK command button to
accept or Cancel to return to the worksheet without password protecting the
selected worksheet(s).
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To change a password:

1) Select the Admin worksheet.

2) On the File menu, point to Preferences and then click Passwords. The
Password protection dialog box appears.

Password Protection E]

Wiork sheets

[ Data Lhange
Pazzword

[ Spreadsheet

[ Profile

[ Admin

| spe _ Cancel |

Password Protection Dialog Box

3) Click the Change Password command button and the Password Change dialog
box appears.

Password Change @

D.;I:entF"a&smrd: :l _
s
Cancel
Mew Password: ]
Confurnatecn: ]

Change Password Dialog Box.

The software has a default password Admin. When the password is
- changed for the first time, Admin will need to be entered in the “Current

v Password” text box.

4) Enter current password in the Current Password text box.

5) Enter a new password in the New Password text box.

- The software only accepts passwords with a minimum of 4 characters.

a4

e Enter the new password again in the Confirmation text box and then click the OK
command button to accept or Cancel to not change the password.
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To disable a password:

1) Select the Admin worksheet.

2) On the File menu, point to Preferences and then click Passwords. The
Password protection dialog box appears.

Password Protection E|

YWwhorksheets

[ Data Lhange
Fazsword

v Spreadsheet

[ Prafile

v & dmiin

sre =

Password Protection Dialog Box

3) The current password protected worksheet(s) will have a check mark in the
corresponding check box. Click the check box to remove the check mark to

unprotect the worksheet.

4) Click the OK command button and a dialog box appears asking the user to enter
the current password.

Enter Password

Paszward:
Cancel

il

Enter Password Dialog box

The software has the default case-sensitive password Admin. When
- password protection is removed from a worksheet and the preset
m . password has not changed, Admin will need to be entered in the
password text box.

5) The current password must now be entered in the text box. When finished click
the OK command button or Cancel to keep the current password protection.
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6.1.11.3 File Tag Number

When data is uploaded from the M.O.L.E., the (*.MDM) portion of the data run is
automatically assigned a special File Tag number. The first two characters are
automatically assigned SM. The next nine characters are the first nine characters from
the User/Computer login name and the remaining six characters are in numerical
sequence that can be specified by the user.

For example, if the User login name is “dSMITH”, a File Tag number would be
“SM_JSMITH 000100.mdm”.

If there is no User login name available, the software will automatically
assign the first nine characters from the Computer name (i.e. Production,
- Engineering). If both the User name and Computer name are not available
J “USER” will be assigned to the File Tag number (i.e.
SM_USER_000100.mdm).

To change the File Tag humber sequence:

1) Select the Admin worksheet.

2) On the File menu, point to Preferences, and then click File Tag Number.

3) A dialog box appears so a tag file number can be entered in the text box, or the
number automatically assigned by the software can be used.

File Tag Mumber

et File Tag Mumber:

Cancel |

File Tag Number Dialog Box

4) Click the OK command button to set the File Tag Number or click Cancel to
close the window without changing the number.

- If a file tag number is entered that currently exists, the (.MDM) file will be
_IAN incremented automatically to avoid that file from being overwritten.
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6.1.12 List-Print Data

The List-Print Data command is used to display the raw data used to graph the Data
Plots and calculate the statistics. Use this command to display data on the screen or
create a new file with a file extension of (.PRN) that can be opened with word
processor, spreadsheet, or database programs.

The table of values that is displayed shows the X-value in the units currently set. The
Negative X-values in the table indicate those that are to the left of the Process Origin in
the Data Graph. The next six columns include the Y-value for the channels of data
collected by the M.O.L.E. in °F or °C, depending on the currently set units.

List-Print Data @

Puaints Channel 1 Channel 2 Channel 3 Channel 4 Channel 5 Channel B

-100 23 23 23 23 23 23 i‘
-99 23 23 23 23 23 23

93 23 23 23 23 23 23

97 23 23 23 23 23 23

96 23 23 23 23 23 23

95 23 23 23 23 23 23

94 23 23 23 23 23 23

93 23 23 23 23 23 23

92 23 23 23 23 23 23 j

Frint data to:
Printer
File | | Cancel |

List Print Data Dialog Box
All or parts of the data can be List Printed by selecting a limited range of data to print.
To do this, use the Magnify command from the Tools menu along with the List-Print
command. Refer to Magnify Tool for details.
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6.1.13 Page Setup

The Page Setup command sets page parameters for the Spreadsheet and Admin
worksheets.

To set page parameters:
1) On the File menu, select Page Setup and the following dialog box appears.

Page Setup @

Marginz Presiew
" A B C
Left |[DOONY = Right |0.000n 1 el
- - 2 ekl
Top 075 | Battam |0.750n 5
4
Titles and GridLines :
[+ Bow Headers 7
[v  Column Headers =
v Fiint Frame Page Order Center on Page
v ertical Lines {* First Rows, then Columnng [ e
[v Harizantal Lines
" First Cal . then R W i
[ Only Black and Whits B Bl (o fests | -l bt )
k. | Cancel [ Save settings to profile

Page Setup Dialog Box
2) Select desired parameters to apply to the worksheet.
3) Click the OK command button to use the current page setup selections.

4) Click the Cancel command button to leave the page setup command without
changing anything.

Selections made using the Page Setup command will not be visible on the
= . worksheet it is only used for print formatting. To view the selections, use
s the Print Preview command described in Print Preview.
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6.1.14 Print Options

The Print Options command is where additional Data Table statistics can be selected to
be printed along with the Data Graph. Additional documentation can also be selected
that will be printed on a second page.

To select print options:

1) On the File menu, select Print Options and the following dialog box appears.

Print Options @

Inzlude in Printaout;
Page One

=
[ Dataalues

[ Tirne to Beference

[ Time Above Reference
[ Statistics

[ Zone Slopes

Frint...

Frint Presig
[ Surnmary Stats

Fage Twa

[ Part Diocumentation
[ Process Documentation

[ Sensorz Documentation
Cancel

i

Print Options Dialog Box

2) Click the check box beside desired Statistic(s) to be printed along with the Main
Plot.

3) Click the check box beside desired documentation to be printed on a second
page.

e (Click the Print command button to close the print options process and initiate
printing.

e (Click the Print Preview command button to view the report appearance.

4) Click the OK command button to accept or Cancel command button to leave the
print options command without making any changes.
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6.1.15 Page Header / Footer

The Page Header / Footer command places text on the top and bottom of the printed
worksheet.

Some of the worksheets contain default information in the Header and
Footer fields, to view use the Print Preview command. Refer to Print
2 Preview for more information.

To add a Header and/or Footer

1) On the File menu, select Page Header/Footer and the following dialog box

appears.
Header / Footer E
Header/Footer
Left Aligned | Centered | RightAligned |~
$R - $F Fant...
w
Header A Footer i

Diztance bo Frame: Page numbering

Header: 0.40in Foater: 0.40in First Paga Mo, |24t0

] | Cancel | [ Save settings to profile

Header / Footer Dialog Box
2) Click the Header tab or the Footer tab.

3) Determine where to locate the text: left, center or right side of the worksheet.
Click a text field and type the desired text.

e The user can also change the text font, distance the note is from the frame edges
and type of page numbering.

4) Click the OK command button to accept the Header / Footer or click Cancel to
return to the worksheet without changes.

The Header / Footer information will not be visible on the worksheet. It is
- only used for printing. To view the Header / Footer information, use the
o Print Preview command. Refer to Print Preview for more information.
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6.1.16 Print Preview

The Print Preview command shows a preview of the page(s) to be printed. This
command is useful when confirming print options.

To view a print preview:

1) On the File menu, select Print Preview and the Print Preview window appears.

] i | fereie] avi ] | 2emin | mooi || ges |

Print Preview Window
2) Click the Print command button to proceed with printing.

3) Click the Two-Page command button when there is more than one page in the
report to view them side by side.

4) Click the Next Page or Prev Page command button to view other pages of a
multiple page report.

5) Click the Zoom In command button to observe small details, and Zoom Out to
restore.

6) Click the Close command button to close the Print Preview window.
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6.1.17 Print

The Print command prints worksheet information from the workbook. The options that

appear on the Print dialog box will depend on the type of printer and the installed printer
driver.

To print a worksheet:

1) On the File menu, select Print and standard Windows or driver-dependent print
dialog box appears.

2) Select desired print options.

Frinter
M arne: aur Prinker Froperties. ..
Status: Drefault printer; Ready

Tupe: four Printer

Where:

Comment; [ Prink ta file
Print range Copies

O | Murber of copies: 1 3:
~

: LERILE

ak. | Cancel

Print Dialog Box

3) Click the OK command button to close the Print dialog box and initiate printing
the worksheet.

4) Click the Cancel command button to close the print window without printing.

The Print command can be accessed on all worksheet Toolbars This command can
also be used by pressing [CTRL + P].

&| Print Button
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6.1.18 File Viewer

The File Viewer dialog box displays small thumbnail views of the graphical contents of
up to 120 (*.MDM) Profiles at one time.

To select a data run:

1) On the File menu, select File Viewer.
2) Double click the desired thumbnail graph box and the data run will automatically
be loaded into the Data graph on the Profile worksheet.
or

e (lick a desired thumbnail graph box once then select the Open command button.
This will load the data run into the Data graph on the Profile worksheet.

File Yiewer |
=mi00109 =m000108 =mO00107 sm000105

sm004105 sm00010:3 smd00q02

smO00101 smO00100

Alpha Sort | Open | Print |
{ Cancel |

Date Sort | Freferences |

File Viewer Window
How the data runs are displayed can be selected by pressing the command buttons on
the lower end of the dialog box. The user may select command buttons to Alpha Sort
(by name) or Date Sort (by date profiled).
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Clicking on a selected graph and then dragging it to another location within the selected
grid may also arrange the thumbnail graphs. When it is being moved to a new location,
a dashed box appears around the graph. Changing the arrangement in this manner is

temporary and the thumbnail graphs will return to the default locations when the dialog
box is closed.

To change the thumbnail display:

1) Click the Preferences command button to set the grid arrangement to display
from 2 to 120 graphical files.

2) Click the appropriate Number of Files option button to make a selection.

File Viewer Preferences E

MHurnber of Files Filez on Startup
21251 + Directany
- [4]2><2 » He-:ent
o [12)3%4 Sart Order
O [Ea05%E [+ | File Mame
" [56) X8 " Filz Date
Con2010s12

-

Cancel

File View Dialog Box

There are two choices to display data runs on Startup. Select the Directory option
button and all of the profiles in the current workbook file will be displayed. If the Recent
option button is selected, the last four files saved since the last time the program was
exited, will be displayed.

There are also two choices on the Sort Order. If the File Name option button is
selected, all of the files will be sorted by alpha name. If the File Date option button is
selected, all of the files will be sorted by the date of the data run.

When new selections have been made, use the Set command button to save the
preferences as default before pressing the OK command button.
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6.1.19 Report Setup

Select the Print Report command from the File menu to print the selected worksheets
from the Report worksheet as discussed in section Print Preview.

To setup a report:

1) On the File menu, select Report Setup and the Report Setup dialog box

appears.
Report Setup @

Wiorksheetz
v Welcome

v Data

[+ Spreadshest

¥ Frafile
v Admin

Cancel
[+ SPC Sheets

Report Setup Dialog Box
2) Click the check box(es) to enable the worksheet(s) to be printed.

3) Click the OK command button to accept the selection(s) and return to the
worksheet, or click Cancel to return to the worksheet without any changes.

6.1.20 Print Report

To print a report:

1) On the File menu, select Print Report to print the selected worksheets from the
Report Setup dialog box as discussed in Report Setup.
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6.1.21 Send to Mail Recipients

The Send to Mail Recipients sub-menu commands let the user send a Screen image,
MDM, or Workbook and associated MDM'’s to an email recipient. This command is
useful when the user would like to share profiles and/or workbooks with other locations

or when troubleshooting problems.

E Supertd, 0.L.F, [r] Gold 3PC ¥5. 23 CACDASMGSPCsamplel - [SéSample mpc]

TS View Frofle MUAOLEG Took Manosl Zones Mavigate Window  Help = B
e ot gl | OlEA| 2| @] 2|t |i:f| mm| x| x| s cupraname_oooos <] +| = |
= Close Workbook 1=
| mpet... 711 et I—
: Sarve Werkbook ks
|  Ust-Friek Data kel
4 Friok Options kel
| erink Freview
| Frirk ... R
Fepart Setus
P FEDaT ¥
Fie Viewer
1 CAECH,. Lsarnpla] SMtSarrpla. rrpc
Exit
Langresge L
'
b
B degc I, Tora 1 Zoml | Zora z E Zorwt | Do T | Zorm i
i P snewig 14 |0 {Distance tmd (100 1150 L300 1250 {300 |50 i
| | [ | Wi | Maireen | T ¥ | Aering | [ | ueaz =
F Sensor | Locaton 5 <540 cm Fak IE54 om Lok ] degl
F | Sensor 2 Locston 24 530 om fral ] 2 om 12324 B0 gl
¥ | Sensor 3 Location i £0.5 om Pl ] 254 om 1223 51 dagl
¥ | Sensor & Locatior 25 3.0 om Fale] 5 om 1233 514 g
o [Senaor Siocaton. |
F B Logatar ] 4.0 cm 4 I4E 4 om 20 dacy lll
] ) Waloe £ Time To Fed & T Abowe Red  Siatistics {Zene Slopes J, Summary Stats j FP1 ] E] | ¥ =
4 [ [ T el wielcome! {EMG Oata § Spradehiet ) Profile {Admin JGuide [5PEA T [ |» |_|
W 5 O Vel 10fE706  |14:56:3F
Preferences Menu
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To send:
1) Launch an email program (i.e. Outlook, Firefox, Endora).
2) Select the desired email command described below:

e On the File menu, point to Send to Mail Recipients and then select Screen
Image to capture the current displayed worksheet screen.

When selecting the Screen Image command, the software captures the
= current screen image where the command is activated and converts it
——-2 into a Bitmap (filetag.bmp) file.

e On the File menu, point to Send to Mail Recipients and then select MDM File to
send the MDM file from the currently selected data run.

e On the File menu, point to Send to Mail Recipients and then select Workbook
and associated MDM’s to send the current Workbook and associated MDM
files.

3) Enter an email address in the email text box and select the OK command button
to send the file and return to the worksheet where the command was activated.

Enter, Recipients e-mail address seperated by a ; or A Folder Mame @

v E-Mai |recipient@an_l,ldamain. O

" File Folder:

Cancel | | 2k |

Enter Recipients

- When sending files the email program may display an message dialog
m . that informs the user that it is sending the email.

a4
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6.1.22 Recent Files 1, 2, 3, etc...

The most recently loaded workbook file names are displayed at the bottom of the File
menu. To open one of these files, click the name of the desired workbook file or press
the appropriate number beside it.

6.1.23 Exit

To exit the program:

1) On the File menu, select Exit to quit the program. A message box will prompt the
user to save changes. If the user decides to save the changes, all data and
configuration changes will be saved with the workbook file.

6.1.24 Language

All of the menus and commands have been translated in different languages.

To select a language:

1) On the File menu, point to Languages and then select a different language.
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6.2 Edit Menu

The Edit menu commands enable the user to modify the data set on the Spreadsheet
and Admin worksheets so the most beneficial data is assembled in the workbook file.

6.2.1 Undo

To undo a command:

1) On the Edit menu, select Undo to undo any previous action. For example if the
filter command is used and then the user decides that command was not
necessary, the Undo command will restore it back to its original format.

The Undo command can be accessed on the Toolbars of the Spreadsheet and Admin
worksheets. This command can also be used by pressing [CTRL + Z].

El Undo Button

6.2.2 Redo

To redo a command:

1) On the Edit menu, select Redo to restore the action made by using the Undo
command. Like Undo, the user can use Redo to restore all of the Undo actions.

The Redo command can be accessed on the Toolbars of the Spreadsheet and Admin
worksheets. This command can also be used by pressing [CTRL + R].

gl Redo Button

6.2.3 Copy

To copy data:

1) Highlight data in a Spreadsheet cell(s)

2) On the Edit menu, select Copy to copy the data in the selected Spreadsheet
cells for pasting into other user definable cells or different programs.

This command can also be used by pressing [CTRL +C].
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6.2.4 Paste

To paste data:

1) Select a user definable cell.

2) On the Edit menu, select Paste to insert collected data.

This command can also be used by pressing [CTRL +V)|.

6.2.5 Remove Row

To remove a row:

1) On the Edit menu, select Remove Row to remove a data run row that is not
wanted. This command is helpful when data has been collected and the user
feels it is not beneficial to the workbook data set or has a corrupted (*.MDM) file.

This command permanently removes the user configurable data.
- However, the associated (.MDM) file will not be deleted and can be
m . retrieved using the Import command. Refer to Import for more
" information.

6.2.6 Hide Row

To hide a row:

1) On the Edit menu, select Hide Row to exclude a row without eliminating it
completely from the workbook file. This command is similar to the filter function,
and is helpful when data has been collected and it may not be beneficial to the
data set. To restore hidden data set row(s) click the Red Filter Reset button
located on the Spreadsheet worksheet. Refer to Filters for more information.
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6.3. View Menu

The View menu commands enable the user to manipulate which areas are viewed on
the worksheet display.

6.3.1 Toolbar

To display or hide the toolbar:

1) On the View menu, select Toolbar to activate or deactivate the toolbar. When
the Toolbar is deactivated, more of the worksheet area appears on the PC
display. When there is a checkmark beside the Toolbar command it is activated
and when the checkmark is not there it is deactivated.

6.3.2 Status Bar

To display or hide the status bar:

1) On the View menu, select Status bar to activate or deactivate the Status bar on
the bottom of the worksheets. When the Status Bar is deactivated, more of the
worksheet area appears on the PC display. When there is a checkmark beside
the Status bar command it is activated and when the checkmark is not there it is
deactivated.
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6.3.3 Paste Specification

To view the paste specification:

1) On the View menu, select Paste Specification to display the paste specification
on the Data Graph of the Profile worksheet. When the paste specification is
displayed a check mark appears beside the command on the menu.

D RS ¢ A« AB L |28~ O 2o sk e m 2] |+ [sh curTriame jon -] +| |
251

MOL.E(r] STATUS T1A pmdrn
Max Internal T: 32C
Battery: 4,932
Pnlrﬁ?{dm

% pusie Specification
[ Paste  Mandachurs - FAN - Type - Liuidoust

Tif | How|[Foealor - Eany Profi 256 - HC - 153 1| N S R S s
= Profia Type B
— :

P Zoca 8 Zora ¥ | Zova

. k1 '|' [, Zore 1 Zormi | & -
_|atn P Show Lag 13 |0 Poinls} |50 100 [150 300 | 250 300
| [ P ] | MamgeiBiops | ManidSiepn | Timsibows 830 | Tmetootmor | seacires | Pesvesac [a]
[ [Egmsar 1 Leation T30 344 [ KT a0 850 * 5 107
[F [Fempar Loaiinn FIE] 4 78 BT 0 a0 144 A
b [ Sangar 3 Less T80.0 250 .40 340 arg 0.0 130 190
= r 4 Lecatian 230 =8 s ) -A1.73 S50 1.0 107 a7
P [Eansard Locatian,  §
Flia g 26 1) & 51 V- S50 1.94 .50
Hargas 8.1 22 1.0 o 43.0 ] X ] o7 rﬂ
[ Valoe J Time To Red 4 T Above Rel J, Stabisics ) Zone S0pes ) Sulmiay State AFP1 7 I | * —
4 o [+ T+, Welcome JEM0 Data J, Spraadenaat ) Profile {Ramin A Gui0e J SPCA, | E
-1 ¥z DZJUSAT 0544

Paste Specification

6.3.4 Data Table Tabs

To display or hide data table tabs:

1) On the View menu, point to Data Table Tabs select a tab name to display or
hide the Data Table tabs on the Profile worksheet. When a Data Table tab is
displayed a check mark appears beside the command on the menu.
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6.3.5 Zoom In

To zoom in:

1) On the View menu, select Zoom In to make the current worksheet view larger.
The Zoom In command has the capability to zoom in multiple times. When the
maximum zoom level has been reached the Zoom In command will be dimmed.

The Zoom In command can be accessed on all worksheet Toolbars excluding the
Profile worksheet. This button will speed up the Zoom In process if multiple zooms are
desired.

8| Zoom In Button

6.3.6 Zoom Out

To zoom out:

1) On the View menu, select Zoom Out to make the current worksheet view
smaller. The Zoom Out command has the capability to zoom out multiple times.
When the minimum zoom has been reached the Zoom Out command will be
dimmed.

The Zoom Out command can be accessed on all worksheet Toolbars excluding the
Profile worksheet. This button will speed up the Zoom QOut process if multiple zooms are
desired.

2| Zoom Out Button
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6.3.7 100%

To zoom to 100%:

1) On the View menu, select 100% to return the worksheet to its default display
size.

The 100% command can be accessed on all worksheet Toolbars excluding the Profile
worksheet.

8| 100% Button
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6.4 Format Menu

The Format menu includes commands that change the layout or pattern of the text in
user configurable cells.

6.4.1 Bold

To make text bold:

1) On the Format menu, select Bold to turn data in a user configurable cell bold.
Select the Bold command again to return to standard format.

The Bold command can be accessed on the Toolbar of the Spreadsheet and Admin
worksheets.

B| Bold Button

6.4.2 ltalic

To make text italic:

1) On the Format menu, select Italic to turn data in a user configurable cell italic.
Select the Italic command again to return to standard format.

The Italic command can be accessed on the Toolbar of the Spreadsheet and Admin
worksheets.

il Italic Button
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6.4.3 Underline

To underline text:

1) On the Format menu, select Underline to underline data in a user configurable
cell. Select the underline command again to return to standard format.

The Underline command can be accessed on the Toolbar of the Spreadsheet and
Admin worksheets.

£| Underline Button

6.4.4 Alignment (Left, Center, Right)

To align text:

1) On the Format menu, select Left, Center or Right to align data in a user
configurable cell.

The alignment commands can be accessed on the Toolbar of the Spreadsheet
worksheet.

Alignment Buttons (Align Left, Center, and Align Right)
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6.5 Profile Menu

The Profile menu includes special commands specifically used on the Profile worksheet.
Commands in this menu enable the user to view and edit experimental documentation,
change the appearance of the display and design experiments.

6.5.1 Part

Part documentation is information about the part being profiled. There are also fields for
entering the date the data was recorded, a user name, part number or identification of
the component being profiled.

To enter Part documentation:

1) On the Profile menu, select Part.
2) Enter part documentation.

3) Click the OK command button accept or Cancel to exit without adding any
information.

- The part date field automatically updates when reading data from the
m . MO.LE.

—d
Expenment / Pat Document sticn

Date 02703/04

Lizer Mame [our name hese

Pait Mumibar |EM¢I' patt rurnbies b
MNotes:

|Pant motez go here

Cancel

Part Dialog Box

SuperM.O.L.E.® Gold Users Guide +150¢



6.5.2 Process

To enter process information:

1) On the Profile menu, select Process to enter and edit information about the
process that generated the profile data.

2) Click the OK command button accept or Cancel to exit without adding any
information.

Process P§|

Process Documentation

MHaotes:

Process notes qo here

Cancel

i

Process Dialog Box
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6.5.3 Sensors

To enter sensor information:

1) On the Profile menu, select Sensors to enter and edit information about the
sensor locations that are used to generate the profile data. The Thermocouple
placement information entered in the T/C-Location cells are also displayed as
the Sensor Locations in the Data Table.

Location Desciiplions ]Lucalic-n Fasiions | Channel Lag |

T/C-1 Location (1]
T/C-2 Location (TP 12
T/C-3Localion  [TF#3
TiC-4Locaon [Ty

T/C-5 Locaton |rp H5
T/C&Location  {TC Conrol

Sensol mobes go here.
Hetes:

i3 | Carcsl |

Sensor Location Descriptions

2) Select the Location Positions tab to enter sensor location options. The sensor
location options record the actual physical locations of the sensors, board size
and appearance information.

Location dimensions can also be entered in a number of unit types. Locations
can be entered by typing in dimensions, or by dragging the sensor locations
around on the image. Note that X-dimensions are measured from the leading
(right) edge or the first edge to enter the process, and Y dimensions are from the
top down.

3) Click the OK command button accept or Cancel to exit without adding any
information.

X-dimensions, are also the same dimensions that are used by the
- Channel Lag command to re-align the profile lines if Lag is enabled. Refer
..==.0 to Scaling for more information.
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To select an image:

1) On the Sensors dialog box, select the Open command button to add or change
the image file. When this field is activated, a list box appears prompting the user
to select an image file. The image files supported by the software are Dib-(.dib),
Gif (.gif), Pcx (.pex), Tiff (.tif), Targa (.tga), Bitmap (.bmp) and Jpeg (.jpg).

Sensors

Location Dimehzions

Channel 1

Channel 2
Channel 3

Channel 4
Channel &
Channel B

Location Descriptions  Location Fositions l Channel Lag]

Board Size [Ihitg

b 1 " meters
{

v I_EI.EI e
[ feet
o irches

[v Show Lag

LT
i

Product Flow - > “e-—0.0

Sensor Location Positions

2) Click the OK command button to accept the additions/changes or click Cancel to
return to the Profile worksheet without making any additions/changes.

i files.

Once an image (picture) is selected, copy of that image is added to the
= “Images” folder. This enables the user to easily locate any image or logo
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To enter a channel lag:

1) On the Sensors dialog box, select the Channel Lag tab to enter the difference
between the distance from one sensor to another along a conveyorized system.

- Channel Lag dimensions, are also the same dimensions that are used by
B . the Location Positions options as X-Dimensions.

—

Sensors @

Location Descriptinns] Location Positions  Channel Lag l

Ch Ch2 Ch3 Chd Cha ChE

- 2 - 2 2 2
135 5.6 30 5.0 4.6 0o

| . | ﬂ

EEE S

Iritz

T meters
MOTE: Channel Lag Distances are the

[+ o zame az the #-Dimenzions on the
Location Pozition dialog box.
[ feet

[ inches [+ Show Lag

k. | Cancel

Sensor Channel Lag

2) On the dialog box, CH1 through CH6 represent each channel attached to the
M.O.L.E. Click an option button beside an unit of measure and then enter the
distance between sensors.

If sensors are placed along a line in a process so they enter and exit oven zones
at different times, the resulting Data Plots lag behind one another. The software
uses channel lag information entered here to align the Data Plots so the results
can be easily compared during analysis.
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3) To enable the Channel Lag command, click the Show Lag check box. When the
Channel Lag command is enabled, a small triangle appears on the lower end of
the process origin line.
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4) Click the OK command button to return to the Profile worksheet using the new
settings or Cancel to return making no changes.
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6.5.4 Units (X-axis)

The Units command is where the unit type for the X-axis is selected.

To select a X axis unit:

1) On the Profile menu, select Units and the Display Units dialog box appears.

Dizplay LUnits @

HoCursor Units: H_il_i_-ukivr‘{m I
*. Poink Prl::ess-tlsinh =
(") Time - Relative #.bgﬂua-ﬁmc
e Lqmuedllom
() Distarce
Uirats of Distance Distance Urats:
Tl
- mnimtus
English
| feet
i+ inches
Temperatuse Lnils
(| Fahieneit Cancel
Units Dialog Box
2) Click the option button beside Point, Time-Relative, Time-Absolute or
Distance to select the units for the X-axis.
e Point: the data points collected from the Process-Origin.
¢ Time-Relative: Time measured from the Process-Origin
¢ Time-Absolute: Time of day
e Distance: Distance from the Process Origin (Meters, Centimeters, Feet or
Inches).
3) Click the option button beside a unit of distance.
4) Click the Celsius or Fahrenheit option button to represent the degrees for the Y-
axis.
5) Click the OK command button to return to the Profile worksheet using the new

settings or Cancel to make no new changes.
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6.5.5 Scaling

The Scaling command controls the scale of the X and Y axis units of the Data Graph on
the Profile worksheet.

To use the scaling command:

1) On the Profile menu, select Scaling and the scaling dialog box appears. This
dialog box identifies the current settings of the displayed Y-axis units and the
maximum and minimum values of the Y-axis.

2) Select between Auto or Manual mode. In Auto mode, the software selects the
scale of the Y-Axis to ensure all Data Point values and the highest Zone
temperature settings are visible in the Data Graph. In Manual mode, the range of
values for the Y-Axis must be manually set.

Left *-Axiz iz Type-K
Mawimum  2caling J
o+ Auto e
" Manual L
- k2
Minirmum riitz J
5 -/l -]
- -
k. | Cancel |
Scaling Dialog Box

3) Click the OK command button to use the new settings or Cancel to return to the
Profile worksheet with no changes.

i maghnified.

The Scaling command is not available if the Data Graph has been
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6.5.6 Temp Ref Lines (Temperature Reference Lines)

Temperature Reference Lines are colored horizontal lines and can be positioned
anywhere within the range of Y-values in the graph using the Temp Ref Lines
command in the Profile menu.

Temperature Reference Lines are used for analysis when the T Above Ref (Time above
the Reference Line) statistic is active. Refer to T Above Ref for more information.

Temp Ref Lines @

deqgC
v Lo [v | Med [+ | Hi

404
(s | (s || (fies | Cereel |
-~ - | -

Times abowve temp

j j j Time Uritz

[+ Min

|0 |0 0
:‘ :‘ :‘ T

Temp Ref Lines Dialog Box

The Temp Ref Lines dialog box identifies the units of the Y-axis and the current values
of any Temperature reference lines in the Data Graph. Temperature reference lines can
be added or changed at any time and must be created before the T Above Ref statistic
will produce valid data in the Data Table.

To add Temperature Reference Lines to the Data Graph:

1) On the Profile menu, select Temp Ref Lines.

2) Click the check box above Low, Med, or Hito draw that line in the graph.

3) Enter Y-axis value(s) by adjusting the slider position or typing it in the text box.
)

4) Click the OK command to return to the Profile worksheet using the new settings
or Cancel to not make any changes.
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6.5.7 Oven Configure

The Oven Configure command includes options that display details of the experiment
and establish analysis criteria. These options also enable the user to create a model of
an ideal process that the software uses to compare to experimental conditions.

Owven §|

Zone Configuration Temperatures Cornveyor Speed
Dn| Color| Name | Length| Top | Bnttum| Predict | i it
1 [V [ Zone 508 143 143 143 , _
Al B 508 153 153 153 Distance Time
Hicl 505 153 153 153 " meters O Day
4 [ B Zoned 50.5 150 150 180 - =
Hicl | 505 220 220 220 2/ cm oy
A EE 101 6 22 22 22 o a
Hinl | ] 15 18 18
Hel | a -13 -13 -1 ™ inches (" Gec
Bl ] 15 18 18
Eal o s 8| 8|y
= . . Reset Temps | ‘
Zane Units of Length or Time b
{
Default Calors © meters Hours | ‘
[+ M
A . o s Owen Model
Graphic Display Settings  millimeters
[ Zone Temp Matriz Vreet Load
e Show Zones [ inches Save Cancel

Oven Configure Dialog Box

The following information describes the options on the Oven Configure dialog box that
assist the user to set an oven.
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6.5.7.1 Zone Configuration

The Zone Configuration portion of the Oven Configuration dialog box defines the
number of zones activated; color, name and length for each desired Zone.

Oven

Zaone Configuration

On| Color| Name

3

[0 i e R R R R

[ra Fredichian

E rd Frediction

e
—

Zone Configuration Options

When the zones are displayed in the Data Graph, the Zone Slope statistic can be used
based on the zones defined with this dialog box. The zones can be changed at any time
by using the cells in this dialog box or changing them in the Zone Matrix. Refer to Zone
Matrix for more information.
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To define zones:

1) On the Profile menu, select Oven Configure.

Oven E|
Zaone Configuration Temperatures Conveyor Speed
0n| Color| Name | Length| Top | Enttnm| Predict | i Cmdmin
al E= 50.5 143 143 143 . _
Hil E 505 153 153 153 Distance Time
Hil B 50.5 153 153 153 ™ meters S ET
4 [ B Zoned 50.5 180 180 180 - -
Hil KRS 505 220 220 220 i Hour
Hicl | EEE 101 6 22 22 22 - o
Hinl | a 13 13 13
Al | ] -15 -15 -18 ™ inches (" Sec
Bl a -15 -18 -18
il ] -18 -15 18| [
= — Feset T
Zone Unitz of Length ar Time =5 emps| ‘
Diefault Colors © meters £ Hours | ‘
v M
o . e Wles Cven Model
Graphic Display Settings  millimeters
[ Zone Temp Matriz " fest Load
v Show Zonesz " inches Save Cancel
Oven Configure Dialog Box
2) Click the corresponding check box beside a zone to activate or deactivate it.

Click the corresponding Color cell to select a custom color for that zone. To
restore to the default colors click the Default Colors command button.

Click the corresponding Name cell to enter a custom zone name if desired.

Click the option button beside the appropriate units of length or time for the
process.

Click the corresponding Length cell to enter a specific zone length for each
zone.

Click the Show Zones command button to display the zones as colored bars
along the X-axis.

Click the Zone Temp Matrix check box to activate the Zone Matrix.

Click the OK command button to create the zone(s) and close the Oven
Configure dialog box or Cancel to quit without making any changes.
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6.5.7.2 Temperatures

After zone sizes are defined, the zone temperatures can be set. These temperatures
could be the upper and lower thresholds of acceptable temperatures to meet process
standards, temperature settings of upper and lower heat sources, or they could have

any meaning desired.

On| Color| Name

Temperatures

Length

Top

Bottom

Predict

Fonel

208

143

143

143

Zone2

a0.3

133

133

133

Fones

3205

153

153

153

Zoned

208

180

180

180

Zones

a0.3

220

220

220

Cool 1

101 .8

2

2

22

-18

-15

-18

-15

-1

-185

-1

-8

-13

0 1R R G G IR

[ e }

-18

-5

-18

Detault Calars

ST Y

Zone Temperature Section

031.44

Reszet Temps

Sawve Frediction

Load

Save

[z Prediction

End Frediction

] 4

Cance

'E Use actual oven settings for each zone to use the Prediction tool.

To set zone temperatures:

1) On the Profile menu, select Oven Configure.

2) Click the top and bottom text field(s) to enter upper and lower zone temperatures
as a colored line for each zone of the Data Graph. The upper zone temperatures

appear as solid lines and the lower zones appear as dotted lines.

description of this process.

zone temperatures or conveyor rates. Refer to Prediction Tool for a

This matrix can be used to plot predicted data lines based on different
L) 5

3). Click the OK command button to create the zone temperatures and close the
Oven Configure dialog box or click Cancel to quit without making any changes.
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6.5.7.3 Conveyor speed

Actual speed of the conveyor can be set using the Conveyor speed portion of the Oven
Configure dialog box. The software uses this value to calculate the X-axis values when
a Distance option button has been selected. This number is also used as the actual
conveyor speed that the software uses when prediction data lines are added. Refer to
Prediction Tool for more information.

On| Color] Name

Length

Top

Bottom

Predict

Fonet

50.8

143

143

143

Zone2

a0.8

133

153

133

Fones

50.8

133

153

133

Foned

50.8

180

180

180

Zones

a0.8

220

220

220

Coal 1

101 .6

22

22

22

-8

-8

-8

-18

-18

-8

-1

-1

-1

===

ool o

-8

-8

-8

Default Colors

[T 3

Conveyor Speed Options

Canvepar Speed

cm/min

Diztance Tirne

I meters " Day

f* cm " Hour

I feet f+ Min

[ inches T
Reszet Temps (o Prediction

Save Frediction|® End Frediction

Load ok

Save Cancel

magnified.

_‘: Conveyor Speed can not be set or viewed after the Data Graph has been
| |

To set the conveyor speed:

1) Select the Oven Configure command from the Profile menu.

2) Enter the Conveyor Speed in the text box. This value appears in the Zone

Matrix.

3) Select the option button beside the desired units such as: Distance (inches) per

Time (Minutes).

4) Click the OK command button to return to the Data Graph using the new settings
or Cancel to return to the Data Graph with no changes.

Set conveyor speed to zero for batch processes where time units is
T\ selected for zone sizes.
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6.5.7.4 Oven Models

The Oven Configuration dialog box includes an option to select oven model files. This
command provides a quick way to load oven size and zone temperature information.

To load an Oven Model:

1) On the Profile menu, select Oven Configure.

On| Color| Name | Length| Top | Bottom| Predict
1 |[W Zaonel 0.5 143 1435 143
2 |W Zaongz 50.8 153 153 153
3w Zone3 0.5 153 1335 153
4 | Zaongd 50.8 180 180 180
5 | W Zanes 50.8 220 220 290
6 | Coal 1 101 B 22 22 22
7T 0 18 15 -8
5| 0 15 -18 -18
9| 0 18 -15 18
10| 0 15 -18 -18

Default Colors

031,44

[

Fezet Temps Do Frediction

Save Prediction End Prediction

Oven Model

Load | ok
Save | Cancel

Oven Model Commands

2) Click the Load command button in the Oven Model section and navigate to the

oven file folder.

Oven Model |

Laak. in: I £5) Ovens

= & e B E

| Electrov
|_ Research
1 Uriivers|
Sample.ovh

File name: ||

Open I

Files of type: II:I\-'en todel Files[* ovn)]

j Cancel |

Load Oven Model List Box
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3) Select the desired oven manufacturer file folder.

Oven Model |

Laook ir:

I £ Research

= & e 2=

Thermal. avh
Thermaln.ovn

a Microb.ovn
Microf. ovn
Thermal0.ovn
Thermak. ovn
Thermabin. ovn

File name: I

Open I

Files of type: | Oven Model Files(*.ovn]

j Cancel |

Oven Model List Box
4) Select the desired oven model by clicking it once.

5) Click the Open command button.

Loading an oven model will overlay the current data set with the following information

from the Oven Model File:
e Zone Size Information

e Zone Temperature Information

e Conveyor Speed Information

e Process notes if the existing file has process information.

+165+¢

SuperM.O.L.E.® Gold Users Guide



Creating and Saving an Oven Model:

1)
2)

Make sure current data is saved.

Edit the following information to fit the desired requirements. Zone Sizes, Zone
Temperatures, Conveyor Speed (from the Oven Configuration Dialog Box) and
Part, Process, Sensor Documentation (from the Profile menu).

Select the Oven Configuration command from the Profile menu.

Click the Save command button from the Oven Model section and navigate to
the Ovens file folder.

Select the file folder of an oven manufacturer. (Additional file folders may be
created if needed).

Enter the file name in the File name text box. The extension assigned to this file
is (.OVN).

Click the Save command button.
The new Oven Model is now ready to use

-
||
"

Process information will only be used if there is no process information
in the data set that exists when a Oven Model is loaded.
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6.5.8 Zone Matrix

To view the Zone Matrix:

1) On the Profile menu, select Zone Matrix. A check mark appears beside it which
indicates that the Zone Matrix is activated. When the Zone Matrix is turned “ON”,
it is located above the Data Graph.

The Zone Matrix command can be accessed on the Profile worksheet Toolbar.

El Zone Matrix Button
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6.5.9 Calculate h-Factor

The h-Factor command is used along with an optional h-Factor module to measure an
oven's ability to heat items passing through it. It is most useful in processes where
constant, uniform temperatures are desirable.

Calculate h-Factor E

BTU/hr] [zqft] [F]
h-Top =459024
h-Battam = -282.06

h-Conztant

Calculate h-Factor Dialog Box

Cure Factor Setup:

1) Attach the optional h-Factor module to the M.O.L.E. thermocouple input channels
1 through 4.

; If the wrong h-Constant is used, the resulting readout is incorrect.

=4

2) On the Profile menu, select Calculate h-factor.

3) Use the options on the dialog box to set the h-Constant, this is the calibration
constant for that module.

4) Click OK to return to the Data Graph using the new settings or Cancel to return
to the Data Graph with no changes.
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6.5.10 Paste Selection

The Paste Selection command displays a selected paste from the database on the Data
Graph.

To Select a Paste:

1) On the Profile menu, select Paste Selection.

2) Select a desired paste from the paste database drop-down list box.

If your paste does not exist in the database, you can create a new one by
- selecting the New command button. Refer to Adding a Paste Wizard for
> more information.

Paste Specification @

Pazste  Manufacturer - P4 - Tepe - Liquidous

Mewi| |Kester - Easy Profile 256 - NC - 183 |
Profile Type
S _ B _"\_
R amp-Soak-Spike Famp-To-Spike
Spec Units (Hom/Mi: Max
Ramp |%lope (DegsSec) 1.5 25
Soak |BeginT  (Deg C) 155 154
End T (Deg C) 183 183
Time [Sec) 51} 120
Spike |3lope [DegfSec) 1.3 1.6
Peak T (Deg ) 210 234
Liguid ([Lquidous (Deg C) 183
Time Abow [Sec) 20 an

Apply | Cancel |

Paste Specification Dialog Box

3) Select a Profile Type (Ramp-Soak-Spike or Ramp-To-Spike).

4) Click the Apply command button to display the paste specification reference on
the Data Graph, or Cancel to return to the Profile worksheet without making any
changes.

To hide the paste spec, you can clear the Paste Spec check mark on the
\ View Menu.

"
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6.5.10.1 Adding a Paste Specification

The following section displays the required Paste Wizard Steps to help prepare the user
prior to creating a new paste.

To add a paste:

- Included on the bottom of each Step is a brief guideline of industry values
m . related to each specification.

1) On the Paste Specification database dialog box, select the Add command

X

button.
Paste Specifications
GEN_MFG | GEN_PM | GEN_TYPE | GEn_Ligu|RAMP_mi| RAMP_m|RAMP_RE|RAMP Ni0[S A
General General General General Ramp Ramp Ramp Ramp
Manufacturer P Type Liguiclous Min Mz Ret Mom 1
Deg e CiSec CiSec CiSec Cisec
Alkd 251 MC 183 2 3 25 25 1
Al 2310Ag) M 1749 2 ] 235 25 1
Alkd 291 8% MC 183 2 3 25 25 1
Alkd 291 A AG) MC 179 2 3 25 25 1
Al 2930 MC 183 2 3 25 25 1
Alkd 2930 A0) MC 179 2 3 25 25 1
Alkd 293+ MC 183 2 3 25 25 1
AIM 23+ A MC 179 2 3 25 25 1
< ¥
Delete | Add | Cancel | ok |

2) Enter the required information and select the Next button.

Paste Specification Dialog Box

Paste Wizard

B asiz infarmation
Paszte Manufacturer |

b anufacturer's Part Mumber |

&

Liquidaus Temp in C 183

Pazte Type |NE [Ma - Clean]

Step 1 of 8

El

Liquidous iz when the zolder experiences a state change from zolid to

[igquiid.

Typical valuesz are inthe 179 - 223 C range.

Mest » |

Cancel

Paste Wizard Step 1
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3) Enter the RAMP — Slope information and select the Next button.

4) Enter the SOAK —Temperatures information and select the Next button.

Paste Wizard P§|

RAkP - Slope

Mir. Slope (Césec) 1.5

Max. Slope (Césec) |25

Step 2 of 8
To get heat into the board.

Typical waluez are inthe 1 - 4 Cizec range.

Cancel < Back

Profile Wizard Step 2

Paste Wizard P§|

S0AK - Temperatures

Mir. Temp. [C] |155

Max. Temp. (C] |153

Step 3 of 8

R educe the temperature differences acrozs the board and to activate
the Flus.

Typical waluez are in the 100 C ko 200 C range.

Cancel < Back

Profile Wizard Step 3

*1710
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5) Enter the SOAK —Time information and select the Next button.

Paste Wizard P§|

SOAE - Time

Mir. Time [Sec) |60

Max. Time [Sec) |120

Step 4 of 8
R educe the termperature differences acrozs the board.

Typical waluez are in the 30 ta 120 zecond range.

Cancel < Back

Profile Wizard Step 4
6) Enter the SPIKE — Ramp Slope information and select the Next button.

Paste Wizard P§|

SPIKE - Ramp Slope

Mir. Slope (Césec) 1.5

tax. Slope [Cfzec) |2

Step 5 of 8
[uickly melk the zolder.

Typical waluez are inthe 1 - 4 CfSec range.

Cancel < Back

Profile Wizard Step 5
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7) Enter the SPIKE — Time Above information and select the Next button.

Paste Wizard

SPIKE - Time Above

X]

Mir. Time [zec) |30

tax. Time [zec] |E|EI

Step B of 8
Time to form inter-metallic.

Typical waluez are in the 30 ta 90 zecand range.

Cancel < Back

Profile Wizard Step 6

8) Enter the SPIKE — Peak Temperature information and select the Next button.

Paste Wizard

SPIKE - Peak Temperature

)

Mir. Temp. (C] |210

Max. Temp. [C] |235

Step ¥ of 8
Alloy dependant.

Typical waluez are in the 210 C ta 250 C range.

Cancel < Back

Profile Wizard Step 7
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9) Enter the SPIKE — Cooling Slope information and select the Finish button to
create the new paste and return to the Paste Specification database dialog box.

Once the user proceeds to each Step, the Back button can be selected to
¥\ confirm or modify previously entered information.

Paste Wizard E|

SPIKE - Cooling Slope

Mir. Slope (Césec) 1.5

tax. Slope [Cfzec) |2

Step 8 of 8
Cool the board - zalidify the zolder

Typical waluez are inthe 1 - 4 Cizec range.

Cancel < Back

Profile Wizard Step 8
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10)Scroll down to the bottom of the database and select the new paste specification.
(Note: all user created paste specifications will always appear on the bottom of
the database).

Paste Specifications

GEN_MFG GEN_PM GEN_TYPE GEN_LIQU|RAMP_MI| RAMP_M|RAMP_RE|RAMP_H0O| 5
Seniu 07 2062-5344, W 179 1 2 15 15 1
Senju 07 B3-713C0E) NG 183 1 2 15 15 1
Senju 07 206271 3C(E) NG 179 1 2 15 15 1
Senju 07 B3-T168(2) NC 183 1 2 15 15 1
Senju 07 -2062-7166(2) NC 179 1 2 15 15 1
Senju OI-B3-801C W 183 1 2 15 15 1
Senju OI-2062-801C W 179 1 2 15 15 1
Senju OZ-7100-279C(3) NC 220 1 2 15 15 1
Senju OI-7100-5344, W 220 1 2 15 15 1
Seniu STTS NC 183 07 4 15 23 1

|
ol

Delete | Hew | Caticel | [0].4 |

Created Paste Selection

11)Click the OK command button to accept, or Cancel to return to the Summary
Stats dialog box.
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The user can also load a different paste database using the Load command button on
the Paste Specification database dialog box.

To load a database:

1) Select the Load command from the Paste Specifications database dialog box.
A list box with the filtered extension of (.PSP) appears.

Open HE
Loak in: | ‘= SMGSPC <] « @ ek E-
DSampIe

E pastel.pep

File name: | Open

Files of type: IF'aste db Files [*.psp] j Cancel |

7

Paste Database List Box
2) Navigate to the desired paste database file location and highlight the desired file.

3) Select the Open command button to load, or Cancel to return to the Paste
Specification database dialog box.

- The Load feature is useful when the user wishes to share a single paste
B . database with other installations.

a4
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6.5.11 Profile Defaults Sub-Menu

The Profile Defaults sub-menu commands sets Profile menu commands with standard
defaults. When an option in the Defaults sub-menu is selected and a value is changed,
the new value becomes the default that is used when a new workbook file is created.
Default values are applied when importing old data files because they may not contain
all the information needed by the software.

To create new defaults:

1) On the Profile menu, point to Defaults, and then select a command.

2) Change the default setting(s).

3) Click the SET command button on the specific dialog box to save the new default
setting(s).

Typically the defaults are set once for specific requirements and cloned afterwards.
Profile defaults are then changed only when requirements change.
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6.6 M.O.L.E. Menu

The M.O.L.E. menu commands configure the M.O.L.E. for collecting data.

- The M.O.L.E. must be connected to a PC and the proper communication
T port must be configured to properly use the M.O.L.E. menu commands.

6.6.1 Configuration Wizard

This wizard guides a user through the communications setup process so the software
and M.O.L.E. can communicate. Communications configuration needs to be done when
the software is first installed or PC hardware configurations have changed.

The wizard steps can be accessed individually on the File and M.O.L.E.
| menus.
-

To configure communications:

1) Connect the M.O.L.E. to the PC. Refer to Communications Setup for more
information.

2) Onthe M.O.L.E. menu, select Configuration Wizard and the Configuration

dialog box appears.
Configuration E

. 0.L.E.[r] Puart
f+ COMT: O COMS:

[ COM2 [ COME:
[ COM3: C COM?:
" COM4: 7 CORE:

Atn

M.O.LE.[r] Tepe
" Gold with RF
~ Gold Ok

L Cancel

Wizard Step 1 — Configuration

3) Click the option button next to a COM port which the PC is set up for RS-232
communications or the Auto command button to have the software automatically
find the COM port the M.O.L.E. is connected.
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4) Click the option button beside the appropriate M.O.L.E. type that will be used to
collect data, Gold with RF, or Gold. The M.O.L.E. type selection will affect access
to the RF M.O.L.E. Data command and Receive RF button. It also affects the
M.O.L.E. configuration parameters, such as number of channels, battery life
estimate and minimum logging interval.

5) Click the OK command button to use the selection and continue to the M.O.L.E.
Settings dialog box.

The user can exit the Configuration Wizard any time by selecting the
T\, Cancel button.

6) Type a company, operator, or machine name in the text box.

M.0.L.E.[r) Settings

Company Mame: [ o= e

READ ok | Eanu:el|

Wizard Step 2 — M.O.L.E. Settings

7) Click the OK command button to store the information in the M.O.L.E. and
continue to the Configure M.O.L.E. Hardware dialog box.
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8) Click the check box beside a corresponding channel to turn it “ON” or “OFF”. If a
channel is “OFF”, it does not collect data for that channel, increasing battery life.

Configure M.0.L.E. (r) Hardware @

Channels |Rteryal D ata Paints

v 1 Hour  Min Sec 1410 b axirmumn = 5460
v 2 m = = . "
d J e g 8 B || E

v 4

0 1 0 R4E0
v 5 jlm_ jl_ Jl_ jl_
v B i 4 K E -
Trigger Delay Points  Tatal Time = 0000:01:31:00.0
Slope Max = 1850 Delay = 00:00:00

E stimated number of profiles
L J j fram a fully charged battery &

L 0 Read | [ ok |
. J E‘ Cancel

Step 3 — Configure M.O.L.E. Hardware

9) Enter an interval at which the M.O.L.E. records data points by using the slider(s)
or manually typing in the corresponding text box. The maximum interval for the
M.O.L.E. is 23:59:59 hours (one data point per day) and the minimum interval is
0.2 second (one data point every two-tenths of a second). When using the
M.O.L.E. with RF Option the minimum interval is 0.5 (one data point every five-
tenths of a second) and when one channel is active, the minimum interval is 0.1
second (one data point every tenth of a second).

10)Enter the number of data points the M.O.L.E. will record during the data run. The
maximum number is dependent on the number of channels turned on. The
maximum data points the M.O.L.E. can collect are displayed above the text box.
When the number of data points collected and the recording interval have been
selected, the software displays the corresponding time the experiment will take
beside Total Time = text in the lower right corner of the dialog box.

When M.O.L.E. configure options are modified, the data is calculated and
- then amount of profiles the user can expect from the power pack battery
m . (based on a fully-charged power pack battery) is displayed in the lower
" right corner next to the Profiles Per Battery line.
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Optional configurations:

e Enter a threshold temperature to “trigger” the M.O.L.E. to start recording data by
using the slider or by entering it in the text box. When any active channel reaches
that temperature, the M.O.L.E. will begin to record data. This option can trigger
the profiler when the temperature cools down to the threshold temperature by
selecting the (-) option button, or heating up to the threshold temperature by
selecting the (+) option button. If this option is not used for temperature
triggering, select the Off option button.

e Enter how many data points to delay “trigger” the M.O.L.E. to start recording data
by using the slider or by entering it in the text box. The data point entered will
“trigger” the start of data collection when the specified data point is reached in
the process. The actual delay is equal to the Interval times the Pts Dly.

11)Click the OK command button to save the configuration and continue to the Set
Instruments Clock dialog box.

12)Enter the correct month, day, year, hour, minute, and second by adjusting the
slider(s) or manually typing in the corresponding text box.

Set Instrument Clock @

Month  Dap  “vear Hour  Min Sec
a | | 2 Do o [ ok |
E E B E B B
Carical
Read

|
" H N j _|
= - | M B H

Wizard Step 4 -Set Instrument Clock

When the Set Instrument Clock dialog box appears the current computer
¥ . clock setting is automatically entered in the text boxes.

13)Click the OK button to reset the clock.

Configuration is now complete and the M.O.L.E. is ready to collect data.
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6.6.2 Set M.O.L.E. Clock

The M.O.L.E. has an internal clock it uses to identify the time and date of each data run
and to control when each measurement is recorded. The M.O.L.E. clock should be set
prior to data collection to ensure that the proper time was recorded.

Set Instrument Clock E]

Month — Day “f'ear Hour bir Sec
I E 2 o 0 ak. |
E B E BE B B o

|
Read
EEcs Bcoc

Set M.O.L.E. Clock Dialog Box

To set the M.O.L.E. clock:

1) Connect the M.O.L.E. to the PC. Refer to Communications Setup for more
information.

2) Onthe M.O.L.E. menu, select Set M.O.L.E. Clock.

3) Enter the correct month, day, year, hour, minute, and second by adjusting the
slider(s) or manually typing in the corresponding text box.

When the Set Instrument Clock dialog box appears the current computer
T\ clock setting is automatically entered in the text boxes.

—

4) Click the Send button to reset the clock.

When the setting of the clock is completed, a dialog box with the configuration data
appears.
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To read the M.O.L.E. clock:

1) Connect the M.O.L.E. to the PC. Refer to Communications Setup for more
information.

2) Onthe M.O.L.E. menu, select Set M.O.L.E. Clock.

3) Click the Read command button to display the current date and time from the
M.O.L.E.. If the clock is set wrong, the date or time will be incorrect.
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6.6.3 M.O.L.E. Settings

The M.O.L.E. can be configured to store the name of your company, operator or
machine name.

To select M.O.L.E. settings:

1) Connect the M.O.L.E. to the PC. Refer to Communications Setup for more
information.

2) Onthe M.O.L.E. menu, select M.O.L.E. Settings.

3) Type a company, operator, or machine name in the text box.

M.0.L.E. (r) Settings
Compary Mame:; |m

SEND | READ | ok | Eann::el|

M.O.L.E. Settings
4) Click the Send command button to store the information in the M.O.L.E.

5) When the process is complete, a dialog box appears confirming the information
sent. Click the OK command button and the Set M.O.L.E. Clock dialog box
appears for verification of the clock settings. Click the OK command button and
the software will return to the worksheet.

- Using this command may cause the M.O.L.E. to lose any previous data
m . collected.
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6.6.4 M.O.L.E. Configure
The M.O.L.E. Configure command configures how the M.O.L.E. records data during a

data run.
Configure M.0.L.E.(r) Hardware @

Channels |nterval D ata Points
v 1 Howr  Min Sec 140 b axirmurn = 5460

gjjjjjjﬂ

v 4

m | o | 1| o F4E(
v 5 j j | j
v B i - M - M
Trigger Delay Pointz | Tatal Time = 0000:01:31:00.0
Slope Max = 1850 Celay = 00:00:00

E ztimated number of profiles
LA J j from a fully charged battery 6

¢ B o Read | ok |
= J Z‘ Cancel

M.O.L.E. Configure Dialog Box
To configure the M.O.L.E.:

1) Connect the M.O.L.E. to the PC. Refer to Communications Setup for more
information.

2) On the M.O.L.E. menu, select M.O.L.E. Configure.

3) Click the check box beside a corresponding channel to turn it “ON” or “OFF”. If a
channel is “OFF”, it does not collect data for that channel, increasing battery life.

4) Enter an interval at which the M.O.L.E. records data points by using the slider(s)
or manually typing in the corresponding text box. The maximum interval for the
M.O.L.E. is 23:59:59 hours (one data point per day) and the minimum interval is
0.2 second (one data point every two-tenths of a second). When using the
M.O.L.E. with RF Option the minimum interval is 0.5 (one data point every five-
tenths of a second) and when one channel is active, the minimum interval is 0.1
second (one data point every tenth of a second).

- If more than 1 channel enabled, the M.O.L.E. cannot be configured to less
m . than a 0.3 second interval.

"
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5)

Enter the number of data points the M.O.L.E. will record during the data run. The
maximum number is dependent on the number of channels turned on. The
maximum data points the M.O.L.E. can collect are displayed above the text box.
When the number of data points collected and the recording interval have been
selected, the software displays the corresponding time the experiment will take
beside Total Time = text in the lower right corner of the dialog box.

When M.O.L.E. configure options are modified, the data is calculated and
then amount of profiles the user can expect from the power pack battery
(based on a fully-charged power pack battery) is displayed in the lower

" right corner next to the Profiles Per Battery line.

Optional configurations:

Enter a threshold temperature to “trigger” the M.O.L.E. to start recording data by
using the slider or by entering it in the text box. When any active channel reaches
that temperature, the M.O.L.E. will begin to record data. This option can trigger
the profiler when the temperature cools down to the threshold temperature by
selecting the (-) option button, or heating up to the threshold temperature by
selecting the (+) option button. If this option is not used for temperature
triggering, select the Off option button.

Enter how many data points to delay “trigger” the M.O.L.E. to start recording data
by using the slider or by entering it in the text box. The data point entered will
“trigger” the start of data collection when the specified data point is reached in
the process. The actual delay is equal to the Interval times the Pts Dly.

Click the Send command button to send the new configurations to the M.O.L.E.
Click the Read command button to confirm the active configuration.

Click the OK command button to return to the Data Graph, retaining any changes
made to the configuration or Cancel to return to the Data Graph without
recording any changes.

The M.O.L.E. configure command can be accessed on the Toolbars of the
Spreadsheet, Profile and Admin worksheets.

al

Configure M.O.L.E. Button
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6.6.5 RF M.O.L.E. Data

This command activates the software to receive “Real-time” data from the M.O.L.E.
when using it with the RF option.

To Read RF M.O.L.E. Data:

1) Connect the RF Receiver to the PC using the PC interface cable supplied. Refer
to Communications Setup for more information.

2) Using the Configuration Wizard, set the COM port and configure the software to
accept RF M.O.L.E. Data. Refer to Confiquration Wizard for more information.

3) Onthe M.O.L.E. menu, select RF M.O.L.E. Data. A dialog box appears asking
the user if they want to copy the existing experiment information from the
currently displayed profile on the Profile worksheet.

Copy Existing Profile E]
Channel 1 Channel 2 Channel 3 Channel 4 Channel & Channel &
Type Type Type Type Type Type
Type-k. Type-k. Type-k. Type-k. Type-k. Type-k
K K K K K K

I IR IR I I

Copy existing experiment information from profile number; Sk_CMPTRHAME 000709

YES || NO | Cancel |

Copy Existing Profile information

e C(lick the Yes command button to start the new data run using the settings from
the selected profile.

e (Click the No command button to start the new data run using the default settings.

¢ Click the Cancel command button to return to the worksheet without uploading
the data run.

¢ (Click the input sensors configuration (“F) button to select a different sensor for
any of the channels.
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4) Once the Yes or No command button has been selected, the Read Data from
RF M.O.L.E. dialog box appears and “Real-time” data is displayed on the lower
edge of the dialog box. Refer to RF M.O.L.E. dialog box features for more
information.

Read Data from RF M.0.L.E.{r)

W01.04 Receiver connection established Receiving 000 data
250 — 16 s
022124 Low Alarm +
Low Alarm (50
50|
B e e e 2 a0
|z0|
| PSR S S S S S S S S S S S S S S S |5 5 S S S B S S S S S S S S S S S S S S S S S B S 5 O D D S S SIS S ]
deqgF o1:z28:44- 0 4 732 El=} F3 - 00:00:234 miiiSq G
60 ]
Channel 1 [02:21:24 LowAlam On 7]
i Alarmns =

RF Dialog Box

If the computer is not communicating with the receiver, a message box
appears informing the user of a cable or port configuration problem and
- not the transmitter. If the message does not appear and data is not
..—=.0 received, refer to the RF Trouble Shooting section in the RF Option
hardware manual for radio link trouble shooting tips.
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5) When finished collecting transmitted data click the OK command button. The
data run will automatically be inserted into a data run row on the Spreadsheet
worksheet and the software will return to the worksheet where the where the
command was activated.

After the M.O.L.E. has finished sending the profile data, it then reports the
highest internal temperature logged during the profile. If the highest
temperature logged is in the range of is 55.0°C-64.9 °C the Internal

o Temperature dialog box appears. This indicates the internal temperature
of the M.O.L.E. has reached the operating temperature warning zone.

Supert.0.LEGold Internal Temperature |

3 Your M.O.L.E. profier's internal temperature reached 63 C.

= WARNING: You are very near the maximunm operating temperature of 65 C.
Be sure you are using the correct thermal barrier.
Ao, cool the M.0.LE. profiler and barrier ko 25 C before each wes!

Operating Temperature Warning

If the internal temp of the M.O.L.E. is 65.0 C or more the Internal
Temperature dialog box appears. This indicates the internal temperature
¥ . of the M.O.L.E. has exceeded the maximum recommended operating
" temperature.

Super™.0.LEGold Internal Temperature i x|

@ Your M.OULE, profiler's internal bemperabune readhed 72 C.
DAMGER: You have EXCEEDED the macimum recommended operating bemperature of 65 C,
To prevent DAMAGE, be sure you ane using the correct thermal barrier,
Az, cool the M. OULE. profiler and bamier to 25 C before each usel

Maximum Recommended Operating Temperature Warning

The RF M.O.L.E. Data command can be accessed on all of the worksheet Toolbars.

1| RFM.O.L.E. Data Button
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6.6.5.1 RF M.O.L.E. dialog box features

The RF M.O.L.E. Data dialog box has many features. Use the illustration shown and the
following definitions to interpret.

Read Data from RF M.0.L.E.(r)

WO1.04 Receiver connection established Receiving G000 data

250 16
02:21:24 Low Alaim +
Lot Alanm

ABO | - === e

50 Q

dig; 022 . 72 - 000024
Atum' - [ [02:21:24 Low Alarm On — ]

RF Dialog Box Features

Alarm Message Box: This indicates the last alarm point breached.

® Internal Temperature Thermometer: This is an indicator displaying the current
internal temperature of the M.O.L.E..

©® Remaining Profile Time: This is the amount of data collection time preset by the
user.

® Channel Temperatures: This displays the current temperature that the sensors
are reporting.

© Elapsed Time: This displays the elapsed time from when the data run has
begun.

® Alarm Visual Indicators: When a user-preset temperature has been reached,
the box of that alarm that has been reached will flash. This feature will be
dimmed until it has been configured by the user. Refer to RF Alarm Points for
more information.

@ Alarm Log: This is a drop down list box that logs the time and channel that has
been breached during the current profile.

SuperM.O.L.E.® Gold Users Guide +190¢



6.6.5.2 RF Alarm Points

While transmitting data with the M.O.L.E. RF Option, the RF Alarm Points command
displays a customized alert message informing the user that a preset temperature has
been met.

To use RF Alarm Points:

1) On the M.O.L.E. menu, point to M.O.L.E. “Defaults”, and then select RF Alarm
Points.

2) Select alarm(s) to activate, Low, Medium and/or High, by selecting the (+) =
Rising temperature or (-) = Falling temperature option buttons.

3) Determine alarm point temperature(s) for the alarm points by adjusting the slider
or typing in the corresponding text box.

4) Select which channel to apply the alarm(s) to.

5) Select a Message box and or an audio indication to alert the user when an alarm
temperature has been met.

6) Click the Set command button to set the current configuration as defaults or
Cancel to keep the previous settings.

Alarm Levels A s
Low W ecium Hi
w s £
L EHZ
m - mJomd Cos
[+ + o I @ oo
~orF _| cofF | oo | 2
r -] » M L. M e
Alarm Actions
EdtMessa-ge| Edit Hﬂﬁﬂe| EthEﬂaﬂe] Cancel |
W Message v Message v Meszage
I Beep [ Beep | Beep
RF Alarm Dialog Box

Alarm messages can be changed to indicate what the alarm message is describing. The
default messages are Low Alarm, Medium Alarm and Hi Alarm.
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To edit an alarm message:

1) Click an Edit Message command button.

Edit Alarm Message

|L|:-I.-'-.I Alarm

k. | Cancel

RF Alarm Message Text Box

2) Enter custom message in the text box and click the OK command button to
accept or Cancel to not make any changes.

The results of programming RF Alarm points are used with the RF Option, and appear
in the Read Data from RF M.O.L.E. dialog box while receiving data.

Read Data from RF M.0.L.E.(r)
W01.04 Receiver connection establizshed
250 T

02:21:249 Low Alarm +
Low Alarm

Alarm Message Box
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6.6.6 Read M.O.L.E. Data
This command transfers experiment data from the M.O.L.E. into the software.

To Read M.O.L.E. Data:

1) Connect the M.O.L.E. to the PC. Refer to Communications Setup for more
information.

2) Select a desired Workbook file to upload the collected data.

3) Onthe M.O.L.E. menu, select Read M.O.L.E. Data. A dialog box appears asking
the user if they want to copy the existing experiment information from the
currently displayed profile on the Profile worksheet.

Copy Existing Profile @

Channel 1 Channel 2 Channel 3 Channel 4 Channel & Channel &
Type Type Type Type Type Type
Type-k. Type-k. Type-k. Type-k. Type-k. Type-k

K K K K K K

I IR IR I I

Copy existing experiment information from profile number; Sk_CMPTRHAME 000709

YES || NO | Cancel |

Copy Existing Profile information

e C(lick the Yes command button to start the new data run using the settings from
the selected profile.

e (Click the No command button to start the new data run using the default settings.

e Click the Cancel command button to return to the worksheet without uploading
the data run.

e (Click the input sensors configuration (“F’) button to select a different sensor for
any of the channels.

If the AutoM.O.L.E. Feature is installed on the computer, a dialog box will

- appear asking the user if they wish to have AutoM.O.L.E to load the oven

M settings?
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4) Once uploading has started, the Read Data from M.O.L.E. status box appears
showing the status of the uploading process. To discontinue click the Cancel
command button at any time.

Read Data from M.0.L.E.(r)

Feading Data From k.0.LE.[1]
GOLD-k.0.LE.[r] Wergion = 09.02
Paintz Lagged = 932

Channels &ctive =6

Reading [ ..o |

Read M.O.L.E. Data Status Box

If a message box appears stating that the M.O.L.E. is not responding,
2 check the COM port configuration, cable connections, and/or the M.O.L.E.
. itself (i.e. battery).

5) When the data transfer is complete the status box will disappear and the data run
will automatically be inserted into a data run row on Spreadsheet worksheet. The
software will then return to the worksheet where the where the command was
activated.
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After the M.O.L.E. has finished sending the profile data, it then reports the
highest internal temperature logged during the profile. If the highest
temperature logged is in the range of is 55.0°C-64.9°C the Internal

» Temperature dialog box appears. This indicates the internal temperature
of the M.O.L.E. has reached the operating temperature warning zone.

Super™.0.LEGok Internal Temperature x|

v:l Your M.O.L.E. profiler's inkernal temperature reached 63 C.

= WARNING: You are very near the maximun operating bemperature of 65 C.
B sure you ane using the cormect thermal barrier.
Abzoy, cool the M.OULLE. profiler and barrier bo 25 C before each wsal

Operating Temperature Warning

If the internal temp of the M.O.L.E. is 65.0 C or more the Internal
Temperature dialog box appears. This indicates the internal temperature
¥ . of the M.O.L.E. has exceeded the maximum recommended operating
" temperature.

Super™.0.LEGold Internal Temperature i x|

@ Your M.O.L.E, prafilar's internal temperabure readhed 72 C.
DAMNGER: You have EXCEEDED the maximum recommended operating bemperature of 65 C,
Ta prevent DAMASE, be sure you are wsing the correct thermal barrier,
Ak, cool the M.0.LE. profiler and barrier o 25 C befare each ugel

Maximum Recommended Operating Temperature Warning

The information is automatically saved and the experiment data can now be analyzed
with the software.

The Read M.O.L.E. Data command can be accessed on the Toolbars of the Welcome,
Spreadsheet and Profile worksheets.

| Read M.O.L.E. Data Button
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6.6.7 M.O.L.E. Defaults Sub-Menu

The M.O.L.E. Defaults sub-menu is designed to set M.O.L.E. menu commands with
standard defaults. When a command in the Defaults sub-menu is selected and a value
is changed, the new value becomes the default that is used when a new workbook file is
created. Default values are also used when importing old data files because they may
not contain all the information needed by the software.
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6.7 Tools Menu

Options in this menu help you manipulate and analyze the profile data.

6.7.1 Magnify Tool

The Magnify tool enlarges any selected area of the data graph for easy visual
examination.

To Magnify a portion of the Data Graph:

1) On the Tools menu, select Magnify.
2) Position the mouse pointer on a corner of the area to enlarge.

3) Press the left mouse button and drag the pointer diagonally to the opposite
corner to form a box around the area to be magnified. An outline of the box
appears as you drag.

4) Release the left mouse button when the outline of the area to be magnified is
visible. The area inside the box is then magnified to fill the entire Data Graph.

To show even more detail in the Data Graph, Magnify can be performed
multiple times. If the Magnify tool reaches the maximum zoom capability
| the software will display a message box informing that the user has

" “Zoomed to Tight”.

+197¢ SuperM.O.L.E.® Gold Users Guide



When using the Magnify tool, the Magnify Map uses a red box to indicate the area
currently magnified. If the Data Graph was previously magnified, the current level of
magnification is the red box and previous magnified areas are noted with gray boxes.
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return to the full view.

e Magnify Applications

Magnify Map
When the Magnify tool has been used multiple times, click a red box in the Magnify map
once to go back to a previously selected level of magnification or the white area to

Magnify is useful for visually examining data, when statistics are used. The statistics
(Value, Time to Ref., T Above Ref, and Statistics) compute only data points that fall
within the area of the Data Graph. This enables the user to focus the statistical analysis
on any portion of time, distance, or data point number in the graph.

The Magnify command can be accessed on the Profile worksheet Toolbar.

Q| Magnify Button
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6.7.2 Slope Tool

The Slope tool finds the average slope between any two points in the Data Graph.

To find the average slope of a line:

1) On the Tools menu, select Slope.

Position the mouse pointer at a point on the curve.

)

3) Press and hold the left mouse button.
) Drag the pointer to the end of the desired slope line.
)

Release the left mouse button when the pointer is at the desired location. The
software will draw a slope line on the Data Graph, and label the slope value.
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To obtain more accurate slopes:

1) Magnify a portion of the Data Graph using the Magnify tool, and repeat this
procedure.

To remove a slope line from the Data Graph:

1) On the Tools menu, select Erase Objects and follow instructions in the Tool
status box. Refer to Erase Object(s) for more information.

e Slope Applications

Use the Slope tool to find the average slope between any two points on the graph.
Longer slope lines tend to produce more accurate slope calculations.

The Slope tool can be used to compare actual data with ideal conditions by drawing a
line with a known slope (to represent the ideal condition) beside a portion of a Data Plot.

¢ Slope Limitations

Slope calculations are based on logged points connected by the slope line. Points occur
only at the exact time intervals used to record data.

The Slope tool cannot measure slopes when dx (change in X) is equal to zero (when
the line is vertical).

The Slope tool can be accessed on the Profile worksheet Toolbar.

él Slope Button
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6.7.3 Peak Difference Tool

The Peak Difference tool displays the difference in value between the peak of the
maximum Data Plot and the peak of the minimum Data Plot in any location of the Data

Graph. This command is especially useful for measuring side-to-side heating
differences in ovens.

To display the peak difference between Data Plots:

1) On the Tools menu, select Peak Difference.

2) Position the mouse pointer on a corner of the area you want to analyze.

3) Press the left mouse button and drag the pointer diagonally to the opposite
corner to form a Peak difference box. An outline of the box appears as you drag.

The peak difference is calculated as the maximum difference between the highest peak
and the lowest peak within the rectangle.
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To remove the peak difference:

1) On the Tools menu, select Erase Objects and follow instructions in the Tool
status box. Refer to Erase Object(s) for more information.

The Peak Difference tool can be accessed on the Profile worksheet Toolbar.

/| Peak Difference Button
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6.7.4 Overlay Tool

The Overlay tool displays a second data run profile over the currently displayed profile

for comparison.

To compare two Profiles:

1) On the Tools menu, select Overlay. A list box of data files uploaded into the

opened workbook appears.

2) Select a data run file to overlay on the original by clicking it.

The profile will be inserted at the same process origin and automatically scaled to the
same Y-axis with the Overlaid profile name displayed in the Tool status box. The
original Data plots remain as solid lines while those added for comparison are dashed.

The dashed “Overlay” Data Plots are the same color as the original Data
Plots.
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To remove the overlaid Data Graph:

1) Select the Overlay tool again or press the right mouse button.

¢ Overlay Applications

The Overlay and Magnify tools can be used together to overlay and compare ideal
reference profiles and magnified portions of the two data files. They can have different
but overlapping X-values (times, point numbers, logging intervals) or temperatures.

e Overlay Limitations

If the Data Plots are too numerous to clearly see the information of interest, they can be
suppressed by removing the check mark from the desired channel in one or both files.
This must be done to the overlaid profile prior to using the Overlay tool. Save that graph
and use the Overlay tool again.

The Overlay tool can be accessed on the Profile worksheet Toolbar.

Overlay Button
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6.7.5 Total Heat Tool

The Total Heat tool computes the area between the Data Plot curves and the bottom
border of the selected Total Heat area. This can be used for easy evaluation of heat
input.

Total heat is calculated by multiplying the temperature difference at a given X-value by
the time between this X-value and the previous one or the area under the curve. The
units are Degree Seconds.

To evaluate the heat input for a specific portion of a Data Graph:

1) On the Tools menu, select Total Heat.
2) Position the mouse pointer at an initial X/Y coordinate.

3) Press the left mouse button and drag diagonally. The outline of a box appears as
you drag.

4) Release the mouse button when the box reaches the second X/Y coordinate,
enclosing the range of X/Y values that are included in the total heat calculation.

The area under Data Plot(s) and between the two X-boarders are calculated and
displayed next to the Total Heat rectangle. The channel that is calculated at 100%, is
the channel with the highest total heat. The other channels have a calculated total heat
percentage of the 100% channel. The Data Graph displays the calculated areas by
filling in the area under the Data Plots.

ﬂl-'h'-'\--M-l}Lﬂle e o Wpepde et Help alt]x]

O || ] # | | alFE J!l!|ﬁﬁf‘i --:I::Hli x| % [Tu_vin_owm =] =] =

MOLEESTATUS " - i
My irbemal T 33C ~ - ]

Baatry 4 902 ; )

Points: 403 i 13 A T}

It Erearmiia i 3 Fai £

nferval DQU00U0 8.0 abd T

Daate 010 L&D a|
Time 06 25 3% A% 85 —_—

Tesl dtadu box

L
18 eatan]

. (7| [ B S —
4 \
II"‘.
/ - 1
| oegF = ST AEE R )
i T e g el h ' A

1117170
it

i T 5
[T watr { T T ¥ sen et | oty S s oy iy AP 1 L
[T oI e T G i, Spamimet ot (i e A ] 8 B

Total Heat Tool

+205¢ SuperM.O.L.E.® Gold Users Guide



To remove the Total Heat object from the Data Graph:

1) On the Tools menu, select Erase Objects and follow instructions in the Tool
status box. Refer to Erase Object(s) for more information.

The bottom of the Total Heat box can be used at either 0° or room
. temperature to give “Total” Heat calculations above 0° or room
> temperature.

o Total Heat Applications

The Total Heat tool is helpful to compare the heat input between two sensor channels
and averages the small local temperature differences. This tool is especially useful for
measuring side-to-side heating differences in ovens.

The Total Heat tool can be accessed on the Profile worksheet Toolbar.

&| Total Heat Button

SuperM.O.L.E.® Gold Users Guide +206¢



6.7.6 3-D Tool

The 3-D tool draws a 3-dimensional representation of the temperature data. When the
3-D tool is selected a dialog box appears prompting the user to select a “Normal” or a
“Reverse-Angle” view. A “Normal” view shows channel 1 in back and channel 6 in front,
and a “Reverse-Angle” view shows channel 6 in the back and channel 1 in front.

The 3-D profile, shown below, is useful for comparing the general smoothness of the
Data Plots for each sensor or showing uniform heating across an oven.
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To remove the 3-D profile:
1) Click the 3D tool or click the right mouse button.
The 3-D tool can be accessed on the Profile worksheet Toolbar.
#| 3-DButton
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6.7.7 Measure Tool

The Measure tool is similar to the Slope tool except it measures the distance between
any two points on the Profile worksheet Data Graph. This tool adds a line labeled with

the distance values to the graph, and notes the change in X and change in Y (Delta X
and Delta Y) instead of the slope.
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Measure Tool
To find the distance between two points:

1) On the Tools menu, select Measure.

2)
3)
4)
5)

Position the mouse pointer at a point on the curve.
Press and hold the left mouse button.

Drag the pointer to the end of the desired point on the curve.

Release the left mouse button when the pointer is at the desired location and a

slope line labeled with the change in X and Y appears on the Data Graph.

¢209¢
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To obtain more accurate distances:

1) Magnify a portion of the Data Graph using the Magnify tool and repeat this
procedure.

To remove the annotated distance:

1) On the Tools menu, select Erase Objects and follow instructions in the Tool
status box. Refer to Erase Object(s) for more information.

The Measure tool can be accessed on the Profile worksheet Toolbar.

@l Measure Button
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6.7.8 Notes Tool

The Notes tool adds a leader with text to any portion on the Data Graph to label special
points of interest.

To add notes to the Data Graph:

1) On the Tools menu, select Notes.

2) Position the mouse pointer at the desired location to start the note leader, click
and drag the mouse pointer to the desired location for the note text and release
the mouse button.

3) A dialog box appears allowing the user to enter a note by typing it in the text box.
There also are options to customize the color, border and font size of the notes.

Enter Mote Text Here:
|I

Calos

|
e
I

-
|| —
mn

Notes Dialog Box

HayRe OF.

Cancel

:
:

K'fyP

4) Click the OK command button or press the [enter] key to finish adding the note.

To remove notes:

1) On the Tools menu, select Erase Objects and follow instructions in the Tool
status box. Refer to Erase Object(s) for more information.

The Notes tool can be accessed on the Profile worksheet Toolbar.

7~| Notes Button
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6.7.9 Prediction Tool

One of the most impressive software features is the Prediction tool. This tool enables
the user to change a zone temperature value or the conveyor speed and predict the
outcome of that change. Prediction is easy to use and a valuable command that quickly
defines process parameters.

To use the Prediction Tool information must first be entered into the Zone Matrix to build

an accurate “model” of an oven environment. As experience with modeling grows, the
first values selected may need to be modified accurately reflect the process.

Model a process:

1) Complete a data run in an oven with a test assembly to establish a baseline for
the process.

2) Enter zone sizes in the length fields for each zone. This is the length of each
heating, soaking, or cooling zone within the oven.
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Zone Matrix Data

Make sure the zones are visible by clicking the Show Zones check box.
T\ This enables the user to see how each heating zone affects the results.
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3) Enter the temperature for each zone by typing it in the temperature cells for each
zone on the Zone Matrix. This is the set temperature of each zone preset within
the oven.

| If there is a soak zone, then set it to the same temperature as the previous
| zone.

=4

4) Enter a conveyor speed in the conveyor cell on the Zone Matrix. The conveyor
rate documented for this experiment is displayed along with zone temperatures.

The units for the X-Cursor should be set to Distance. To set the units to
| distance, select the Units command from the Profile menu.

o

5) Move the Process Origin on the Data Graph to the place that corresponds to the
beginning of the oven. Typically, this is where all of the channel temperatures
suddenly rise. Now the prediction command is ready to use.
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Predict results:

If Zone temperatures are not set, the Prediction tool will not work.

"

1) On the Tools menu, select Prediction and the Oven dialog box appears. The
dimmed portions of this dialog box indicate that they cannot be modified.

L |

Zone Confiquration T emperatures — Conveyor Speed

On |Color| Hame | Length| Top | Bottom| Predict | = |25_|:||:| In/Min
1|+ Zone 1 15 338 338 338 _ _
2 |v Zone 2 14 320 320 320 ~Distance— -~ Time
3|& Zaone 3 14 320 320 320 " meters " Day
4 |¥ Lone 4 14 338 338 338
5| Zone 5 14 356 356 356 " em " Hour
B |V Zore 6 13 484 454 484 - & Min
T F foney 12 464 464 464
g | Zone & 12 176 176 176 % inches " Sec
9l fone 9 ] 22 212 22
10| Zone 10 0 212 212 22| -

— Rezet Temps | Do Prediction |

— <one Unitz of Length ar Time

-
[eraulbEalons | " meters i Save F'redicticlnl End F'redictil:lnl

cm " Minutes Oven Model

millimeters

[oad | | I
feet
inches Save | Cancel |

Oven Dialog Box

Graphic Digplay Settings

900

¥ Show Zones

0]

2) Enter a hypothetical conveyor speed and zone temperatures or click the Reset
Temps command button to change zone temperatures back to the original oven
values.

3) Click the Do Prediction command button and the software will calculate and plot
the predicted outcome based on the changed value(s). The predicted Data plots
appear on the Data graph as dashed lines. Use the Slope, Measure, and Magnify
tools to see if the ideal profile has been achieved.
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If sensor temperatures inconsistent with zone temperature settings are
detected, a message box with an explanation appears. The explanation
appears only once for all zones, each time Prediction is used. After that,
the software assumes the user is aware of the potential problem.

CONMFLICTING PREDICTION CONDITIOMS @

Channel temperatures cross zone kemperatures
in the following zones:
2

Your choices are:
1 - Change Zone Temperature (OVEM Menu),

2 - Leave as is.

Conflicting Conditions Dialog Box

The inconsistent setting does not prevent the software from making a

prediction. It makes a rational assumption about what is happening. In

addition to the explanation, several logical ways are displayed to correct
" the conflicting conditions at the bottom of the dialog box.
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4) Experiment by making more “what if” changes to the conveyor speed and sliding

Zone Temperature Prediction Handles up or down to the preferred prediction
temperature.
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Dynamic Prediction Feature

5) Set the oven to the final prediction values, and then perform another data run to
check if the process has been optimized.

6) Select the Prediction command again and the original zone temperatures can
now be reset. Save the current prediction, proceed with another prediction, or
click the End Prediction command button to remove the predicted Data Plots.

The Prediction tool can be accessed on the Profile worksheet Toolbar.

Q| Prediction Button
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6.7.9.1 Saving a Predicted Profile

To save a predicted profile:

1) On the Oven Prediction dialog box, click the Save Prediction command button.

The software automatically saves the prediction profile as a new (.MDM) file. The
predicted profile data is also loaded into the Spreadsheet worksheet as a data run
labeled with a description, original data run and new File name.

G H 1 4 K
General General General M.OLEE| MO LE.B
_--- o " " Tag: Temp: -
F “olts

Predict SM_USR_000109 |SM_USR_000110 |91.4 4.922

User Motes go here Baffel E31-0800-00 01001 /1993 |06 25:33 SM_USR_000109 (914 4922

q User Motes go here Run 2 Baffel Bett E31-0900-00 01001 1993 |06:05:41 SM_USR_000108 (896 4922

8 User Motes go here Run 3 Baffel Beit E31-0900-00 0101 M998 |05:539:34 SM_USR_000107  |896 4922

7 User Motes go here Fun 4 Baffel Bet E31-0900-00 01011998 |05:09:21 EM_USR_000106 (360 4922

=] User Motes go here Fun 5 Baffel Bet E31-0900-00 011 M998 043736 SM_USR_000105 |S06 4922
Saved Prediction
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6.7.10 Tolerance Band Tool

The Tolerance Band tool develops standard temperature profile bands that can be used
to determine compliance with required process limits.

To develop a tolerance band:

1) On the Tools menu, select Tolerance Band and the Tolerance Band dialog box

appears.
Open
Deq.

Above  |nciuded
¥ Chi
v Che
v Ch3
v Chd
[v Ch5

j [v | ChE
Deq.
Below ﬂ
Iﬁ Femove

|
j Cancel

Tolerance Band Dialog Box

a
El

2) Select the check boxes next to the desired channels to apply the tolerance to.

; Only active channels will be enabled.

"

3) Set the Deg Above with the slider bar or by typing a value in the text box. This
value is the degrees above the highest selected channel and Deg Below which
is the degrees below the lowest selected profile channel.

4) Click the Apply command button and the values for the Tolerance Band are now
calculated and displayed on the Data Graph.

5) Click the OK command button to hide the Tolerance Band dialog box and view
the applied tolerance band.
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The maximum of the selected channel data values is used and then the Deg Above is
calculated for the upper value of the band. The lower value is calculated in the same
manner using the minimum of the channels selected and the Deg below. Once the
band is defined, a line is drawn from the top to the bottom value at each data point.
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Tolerance Band

6) Click the Remove command button to remove the Tolerance Band from the Data

Graph.

7) Click the Cancel command button to return to the Data Graph.

¢219¢
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Once a Tolerance Band has been developed and applied, it can be saved as a copy for
future retrieval from the Standards file folder. When the Tolerance band tool is being
used an existing or previously defined Tolerance Band may be loaded by using the
Open command button.

To Save a Tolerance band:

1) On the Tolerance Band dialog box, click the Save command button and a list
box appears.

Tolerance Band [ 2] |
Sawve in; I 3 Standard j gl
Feflow, std
File narne: zmzample. gt Save I
Save az hype: |T|:|I Band Files[*.std] j Cancel |

Tolerance Band Save List Box

2) Enter a name in the File name text box. The Tolerance Band will be assigned the
file name extension (*.STD).

3) Click the Save command button to save or Cancel to return to the Tolerance
Band dialog box.

To Open a tolerance band:

1) On the Tolerance Band dialog box, click the Open command button and a list
box appears.

2) Select a Tolerance Band file by clicking it.

3) Click the Open command button to apply the saved tolerance or Cancel to return
to the Tolerance Band dialog box.

The Tolerance Band tool can be accessed on the Profile worksheet Toolbar.

Tolerance Band Button
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6.7.11 Erase Object(s)

The Erase Object(s) command deletes objects and information that have been added to
the Data Graph.

To erase object(s):

1) On the Tools menu, select Erase Object(s).
2) Position the mouse pointer beside the object(s) to erase.

3) Press the left mouse button and drag diagonally to outline the object(s) to be
deleted.

4) A message box asking, “Do you wish to erase this object?’ appears for each
object selected. (The object that the question is referring to will be surrounded by
a red dashed box).

5) Click the Yes command button to continue erasing, or the No command button to
cancel the operation.

If the Erase Objects command is selected and there are no object(s) to be
'\ deleted, click the right mouse button to escape from that command.

o

The Erase Object(s) command can be accessed on the Profile worksheet Toolbar.

ﬁl Erase Object(s) Button
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6.7.12 Erase All

The Erase All command deletes, in one operation, all the objects and information that
have been added to the Data Graph.

This operation is not reversable, so use with CAUTION.

To erase all objects:

1) On the Tools menu, select Erase All.

2) A message box appears asking, “Do you really want to erase all your
objects’.

3) Click the Yes command button to continue erasing, or the No command button to
cancel the operation.

o

If the Erase All command is selected and there are no object(s) to be
deleted, the erase all command will simply redraw the screen.

The Erase All command can be accessed on the Profile worksheet Toolbar.

&| Erase All Button
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6.8 Manual Zones Menu

The commands on the Manual Zones menu sets zone boundaries in the oven up and
creates a model of ideal processes that the software can use to compare experimental
conditions.

6.8.1 Manual Zone Definition

The Manual Zone Definition command allows the user define the number of zones
activated, color, name and length.

To activate Manual Zones:

1) On the Manual Zones menu, select Manual Zone Definition to activate. A
check mark appears to the left indicating the software is in Manual Zone
Definition mode. The Oven Dialog box appears where the user can define the
number of zones activated, color, name and length. Refer to Setup Zones for

more information.

Oven

Zaone Configuration Temperatures

il ol o

—

On| Color| Name | Length| Top | Bottom| Predict | ~
~ B zor= 50.5 143 143 143
~ o 50.5 153 153 153
¥ B zones 50.5 153 153 153
F B Zoned 50.5 180 180 180
F B zones 50.5 220 220 220
~ B ool 1 101 6 22 22 22
- ] -18 -15 18
r e 0 15 15 18
ml @ ] -18 -15 -18
fiml | ] -18 -15 -18
Zone Unitz of Length ar Time
-
Drefault Calars © meters s
f* &m T Minutes
Graphic Display Settings  millimeters
[~ Zone Temp b atrix “ faet
v Show Zones -, e

3

Conveyor Speed
cm/min
Diztance Time
I meters O Day
f* cm " Hour
[ feet o+ Min
[ inches [ Sec
Reset Temps | ‘
Owen Model
Save Cancel

Oven Settings

2) Once the settings are acceptable, click the OK command button to return to the

Profile worksheet to view.

42236
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3) Fine tune the oven settings by adjusting process origin, values in the Zone Matrix
or manually moving the Zone Boundary handles.
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Manual Zone Detection
4) Lock the settings by selecting the Manual Zone Definition command again.

This removes the check mark next to the command indicating the software is not
in Manual Zone Definition mode.

These new settings can be saved as an oven model. Refer to Oven
) ) Models for more information.

SuperM.O.L.E.® Gold Users Guide €224



6.8.2 Setup Zones

The Setup Zones command sets the conveyor speed, zone colors, displays zone
boundaries in the Data Graph and saves or loads oven settings.

To setup zones:

1)

On the Manual Zones menu, select Setup Zones and the Oven dialog box

appears.
Zipns Corhgastion Temperahses Conveyor Spesd
On| Color] Hame | Length| Top | Bonom| Predici | ~ e 44 cmnin
'I_ F Lol S0E 143 143 143 3 3
R 8 1m| 15 153 Diatance Tim
3 |F 1] 153 153 1563 ™ moebers " Doy
+ |F @me 120 180 180 = =
E|F w08 o = 0 b L1z
& | F ifE 2 n 2 ™ heat o i
7| 0 EE A8 A8 :
B i ET] KT KT ™~ inches ™ S
'=|_|_ o -8 -18 -18
il ™ [ L] 1 A8 &
Zone Linss of Length o« Tans Reset Tems |
Diefsul Cobors | I metgs £ Hous | |
e i = EEMELIECCEEY S RIEEORT |
L : AL Dwven Model
Baogphic Display Selting: ey 2
I~ Zone Temp Mshix sk Load | [ o ]
b Show Zones ket Gre Carcel |

Manual Zones Dialog Box
Click the corresponding check box beside a zone to activate or deactivate it.

Click the corresponding Color field to select a different color for that zone. Click
the Default Colors command button to restore.

Click the corresponding Name field to enter a custom zone name if desired.

Click the option button beside the appropriate units of length or time for the
process. Select between units of length.

Click the corresponding Length field to enter a specific zone length for each
zone.

Enter the conveyor speed to identify the actual speed of the conveyor when the
M.O.L.E. was recording data. The software uses this value to calculate the X-axis
values when you choose the Distance option for the X-axis units.

-
||
—d

Conveyor Speed can not be set or viewed if the Data Graph has been
magnified.

8) Click the OK command button to accept the current setup or to create new

zone(s) and oven settings or Cancel to quit without making any changes to the
zones.
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6.8.3 Zone Matrix

To view the Zone Matrix:

1) On the Manual Zones menu, select Zone Matrix and check mark appears
beside it to indicate that the Zone Matrix is activated. When the Zone Matrix is
turned “ON”, it is located above the Data Graph.

The Zone Matrix command can be accessed on the Profile worksheet Toolbar.

El Zone Matrix Button
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6.9 Window Menu

The Window menu arranges opened workbook files for viewing and quick access.

6.9.1 Cascade

To Cascade workbook files:

1) On the Window menu, select Cascade to cascade opened workbook files from
the upper left corner overlapping the workbooks downward so each workbook
Title bar is visible.

& SupoM, 0L E.# Gold SPC

B Edt Vew Fomel MOLE® Windw beb

Disld| 8| of | #2|0|[F =(=[e 7|u| ==l 2]

Bl | Coreeyon | Pask | Bramn mu:ﬂllhu‘.n]
I _ Soger

el [RAE [iEe

Cascaded Workbooks
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6.9.2 Tile

To Tile opened workbook files:

1) On the Window menu, select Tile to arrange the open workbook files in a
rectangular fashion dividing the workbook files into smaller sizes arranged so
they fit next to each other on the display.
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Tiled Workbooks

6.9.3 Open File

This section of the Window menu shows the currently opened workbook files. This
allows quick access to all of the opened workbook files. Selecting a workbook file name

to bring it to the front of the opened workbooks and make it active.
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6.10 Navigate Menu

When viewing a data run on the Profile worksheet, the Navigate menu allows the user
to view other Profiles without having to select them from the Spreadsheet worksheet. It
enables the user to view profiles that are one above or below the one currently being
viewed, or jump to the first or last one uploaded into the open workbook.

Navigate Buttons:

The Navigate commands can be accessed on the SMG Data, and Profile worksheet
Toolbars.

2 SuperM 0.L.E.® Gold SPC

=1 File “iew MOLE® Mavigate Help

S| 2|28 wlu| 2| =|+|smM_usr_ooois =] +|=|

Company:
Machine: Belt

Navigate Tool Buttons
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6.11 Help Menu

The Help menu commands are useful when information is needed quickly or when this
Users guide is not available.

6.11.1 Help

The Help Index is a complete reference tool that can be used at any time.

To launch the help system:

1) On the Help menu, select Help to launch the user’s help guide. You may now
search for the help topic of your choice.

This command can also be used by pressing the [F1] key.

6.11.2 ECD on the Web

You can access more help by using ECD web commands. Let us help you by using the
linked commands to the ECD Web site.
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ECD Web Sub-Menu

SuperM.O.L.E.® Gold Users Guide +230¢



6.11.3 About

To view About information:

1) On the Help menu, select About M.O.L.E. to display the software version,

release date and company information.

About Superd 0_L_E_® Gold 5PC |

Supertd 0.LE.® Gald SPC

ey

8 Copyight ® 1999, 2007E.C.0.. Inc.
JSMITH,  MFG_PC

E.C.D.. Inec.
4287-B 5.E. Intemational ' ay
Milwaukie, OR 97222 L.5.A.

_ Tel: 503.659.6100
Email: ecd@ecd. com Fax: 503659 4422
Wtd httpe A v ECDLcom  Tech, Support: 800,323 4548

About SMG SPC Dialog Box

The About command can be accessed on all of the worksheet Toolbars.

2| About Button
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7.0 Service and Troubleshooting

7.1 General Service Information

This section covers maintaining and troubleshooting the SuperM.O.L.E. Gold,
Thermocouples, Power Pack battery, Software, Wiring, and other parts of the system.

The following service and calibration instructions are for use by qualified
personnel only. Refer to the Operators Safety Information prior to
J performing any service.

7.2 Service Troubleshooting

Decide if the problem is with the M.O.L.E. Hardware, Communications, or Software.
¢ |[f the problem occurs while attempting to log data, the Hardware may be faulty.

e |f the problem occurs while attempting to communicate between SuperM.O.L.E.
Gold and the PC, the Communications links may be faulty.

¢ |[f the problem occurs while attempting to use a software function, the software
may be faulty.

Once it has been determined what item is causing the problem, refer to the appropriate
service section. Start at the top of the list and work your way down. If the problem is still
unresolved go to How to Get Additional Help.
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7.3 SuperM.O.L.E. Gold Troubleshooting Steps

This section describes problems that can occur with M.O.L.E. hardware.

SuperM.O.L.E. GOLD HARDWARE PROBLEMS:

Wrong or erratic temperature readings:

Open or intermittent thermocouple, cable, or connector: Individual channels
being detected as “Open” on the profile plot will indicate this. Check
thermocouple wires and insulation. Also, check the connectors visually for
damage or loose connections. Tighten all the connections and check with an
ohmmeter or millivolt meter if available or substitute a thermocouple that you
know works properly.

Shorted thermocouple, cable, or connector: This is harder to find. A shorted
thermocouple connector or cable creates a new thermocouple junction at the
location of the short; therefore, actual temperatures are recorded, but not the
ones desired. If the short is intermittent, the recorded temperatures may jump
between that of the thermocouple and that of the shorted location. Visually check
for shorts inside of connectors and for damaged insulation on the wires. Repair
or replace any suspicious components.

Wrong type thermocouple, connector, or wire: Wrong thermocouple types will
give consistently wrong readings, either always high or always low. Wrong
connectors or wrong wire types (used as an extension) create extra
thermocouple junctions and uncontrolled temperature offsets. Use only Type K
thermocouple wires, and connectors.

Thermocouple connector wired backwards: Typically causes high
temperatures to read as negative (e.g., -150°F.). Should be Yellow=Ch, Red=Al.

Low power pack charge: Charge the power pack.

Conductive contamination inside the M.O.L.E.: Although unlikely, this is
known to cause “spikes” (abrupt jumps in value) in the recorded temperatures.
Other kinds of errors are also possible.

Incorrect calibration: If the recorded temperatures for all of the active channels
are wrong in the same direction (e.g., all too high), then possibly the M.O.L.E.
has incorrect calibration. Refer to section Calibration Information for cautions
and procedures, or return the M.O.L.E. to ECD for re-calibration.
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¢ Internal temperature effects: If the M.O.L.E. has been subjected to an internal
temperature in excess of the published specifications. Temperatures outside the
specified operating range may cause incorrect readings and shorten Power Pack
life. Internal temperatures in excess of the absolute maximum warranteed
internal temperature may cause permanent, irreparable damage to your
Super M.O.L.E. Gold.

e M.O.L.E. never turns on, but the software can read and write the hardware
configuration: The start switch is possibly defective, return to ECD for service.

e LED stays on steady (no flashing) when power pack is replaced:
1) Try a fully charged Power Pack battery.

2) Try removing the Power Pack waiting a minute before plugging it in again. If the
problem is still there, the start switch is probably damaged. Contact ECD to
request an RMA (Return Merchandise Authorization) to return the M.O.L.E. for
service. Refer to How to Get Additional Help for contact information.

e The M.O.L.E. clock resets itself: Calendar/clock battery discharged. Replace
the calendar/clock battery.
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7.4 Communications Problems

“Super M.O.L.E. Gold not responding” error message:

e Try triggering the M.O.L.E. with the switch. (Doing this will erase the data in
memory so do this as a last resort). If you cannot get the light to flash, you have
a hardware problem with the M.O.L.E. itself.

If you can activate the Super M.O.L.E. Gold with the switch, check for the
following:

e Wrong PC port: Cable must be connected to which is selected using the
Configuration command in the SMG SPC Software.

e Conflicting use of COM port: Perhaps some other software, such as a mouse
driver, communications programs, or PDA is trying to use the COM port.

e PC Interface cable defective: Order spare or replacement cables from ECD,
refer to How to Get Additional Help for contact information.
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7.5 Calibration Information

Because the SuperM.O.L.E. Gold is made with precision components with high
temperature stability and tight tolerances; the analog-to-digital converter remains stable
for years. High quality components together with software algorithms based on the
*|PTS-68- standard for Type K thermocouples have been provided to yield specified
accuracy and long-term stability. Each unit has been tested at the factory before it is
shipped.

ECD recommends the M.O.L.E. is factory re-calibrated every 6 months
- when it is being used constantly. If the use is occasional, a period of no
2 greater than 12 months between calibrations is recommended.

Depending on use, however, temperature accuracy should be periodically verified using
a suitable temperature standard. Any observed inaccuracies are probably not caused by
calibration error but by any one of a number of other sources, primarily the following:

1) Poor thermocouple connectors or open thermocouples.
2) Using a temperature standard that is inaccurate or is not traceable to the

National Institute of Standards and Technology (NIST, formerly the Nation
Bureau of Standards).

e Check the accuracy of your temperature standard and that it is traceable to NIST.
Be sure that you’re using Type K wire connected to the standard. Be sure that
your temperature standard is cold-junction compensated, or use an ice point
reference.

3) Extremely low Power Pack charge.

¢ Recharge the Power Pack. Refer to section Charqging the Power Pack Battery.

4) Sudden changes or excessive ambient temperatures.

e Allow SuperM.O.L.E. Gold temperature to stabilize for 1/2 hour before calibration.
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If after checking these possible sources of inaccuracy the SuperM.O.L.E. Gold still
needs to be calibrated, there are two calibration methods: Using a thermocouple
simulator and another using a voltage reference and an ice point.

Do not attempt to calibrate the M.O.L.E. if you have never used a
- thermocouple simulator, or you are unsure of the accuracy of your
m . thermocouple simulator. (Contact ECD for the proper calibration
" procedure P/N A31-0900-05).

If you need to return the M.O.L.E. for re-calibration, contact ECD and request an RMA
(Return Merchandise Authorization) to return the M.O.L.E. for service. Refer to section
How to Get Additional Help for contact information.

* IPTS-68 (International Practical Temperature Scale of 1968)
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7.6 Changing the Calendar/Clock Battery

If the clock is resetting itself, it may be necessary to replace the calendar/clock battery.

- Changing this battery resets the hardware configuration parameters
|| stored in the M.O.L.E.

Change the battery as follows:

1) Remove the Power Pack battery by separating the unit. This exposes the clock
battery.

SuperM.O.L.E. Gold calendar/clock battery

2) Pull the tab to remove the old battery.

3) Insert a new 3V Lithium battery (ECD P/N #SF30-0041-00), making sure it is
oriented as pictured on the M.O.L.E. and making sure the tab is tucked in behind
the battery.

4) To help prolong clock battery life, the Power Pack battery should be replaced so
power is not drawing off the Calendar/Clock battery. The Activity LED blinks
rapidly for two seconds when the Power Pack is first reconnected indicating
complete reset has occurred.

5) Start and then stop the M.O.L.E. to clear the memory.

6) Reconfigure the M.O.L.E. Refer to Communications Setup for more
information).
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7.7 Constructing a Thermocouple

The following procedures describe how to construct a thermocouple and a shorting
plug.

Thermocouple construction:

The following items will be needed to construct a Thermocouple:

e Thermocouple assembly which includes: 1 Thermocouple housing, 3 Hardware
Screws and 2 female pins (one marked with a green dot and one marked with a
white dot).

e A Thermocouple consisting of one yellow and one red wire. (Maximum T/C wire
size 24 gauge).

e Thermocouple crimping tool
e Phillips (Crosshead) Screwdriver

Construct a thermocouple as follows:

1) Disassemble the Thermocouple housing by unscrewing the 3 Hardware screws.
2) Separate the wires on the stripped lead end (opposite junction end) about 34”.

3) Prep the Red (-) T/C wire stripping the wire casing about 0.10” and curling the
bare wire into a U-shape. Place it into the T/C pin with the green dot and crimp
with the T/C crimping tool. Make sure that the wire covering is clear through the
first set of shoulders and crimped by them. Also, be sure that only wire is crimped
by the second shoulders.

T/C Crimping

4) Repeat Step 3 for the Yellow (+) wire by placing it into the T/C pin with the white
dot.
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5) Place the female pins in the bottom (smaller) half of the Thermocouple housing.
Be careful to place the pins in the proper pin location.

T/C Strain Relief

6) Wrap the red and yellow wires around the strain relief posts as shown in the
Figure above.

7) Carefully place the two halves of the Thermocouple housing together. Verify that
the wires are not pinched and that the pin and wire positions are correct.

¥ e

T/C Assembly

8) Replace the 3 Hardware screws.
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Shorting plug construction

If fewer than six sensors are used in your application, a shorting plug may be used for
each of the unused M.O.L.E. channels.

The following items will be needed to construct a Thermocouple:

e Thermocouple assembly, which includes: Thermocouple housing, 3 Hardware
Screws and 2 female pins (one marked with a green dot and one marked with a
white dot).

e A 1" bare copper buss wire. (Maximum wire size 24 gauge).
e Thermocouple crimping tool.

e Phillips (Crosshead) Screwdriver

Construct a shorting pluqg as follows:

1) Disassemble the Thermocouple housing by unscrewing the 3 Hardware screws.

2) Place one end of the copper wire into the T/C pin with the green dot and the
other end into the T/C pin with the white dot. Now crimp both pins with the T/C
crimping tool

3) Place the female pins in the bottom (smaller) half of the Thermocouple housing.
Be careful to place the pins in the proper pin locations as shown in the Figure
below.

4) Carefully place the two halves of the Thermocouple housing together. Verify that
the wire is not pinched and that the pin positions are correct.

T/C Shorting Plug

5) Replace the 3 Hardware screws.
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7.8 How to Get Additional Help

If you still have problems, let us help you. We offer many ways to service your
problems. You can call our Service/Test technicians, visit our web site to view our FAQ
section (Frequently asked Questions) or send us e-mail explaining your problem in
detail.

When calling our Service/Test technicians or sending us e-mail, please include the
following information:

e Product Description (i.e. SuperM.O.L.E. Gold, Thermocouples).
e Product Serial Number.

e Software Version (i.e. 5.22c).

Here is how to contact ECD:

Telephone: (503) 659-6100

FAX: (503) 654-4422

Technical Support: (800) 323-4548
Email: support@ecd.com

Internet: http://www.ecd.com
http://www.ecd.com/
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Appendix

A: Specifications

SuperM.O.L.E. Gold:

INPUTS:

Up to 6 type K ECD Micro-Thermocouples

PHYSICAL DIMENSIONS:

3.5"x6"x0.37"

TEMPERATURE MEASUREMENT RANGE:

-129°C to +1250°C (200 °F to +2282°F)

INTERNAL OPERATING TEMPERATURE RANGE:

0°C to 65°C (32°F to 150°F)

Temperatures outside this range may result in inaccurate readings and reduced battery life.

Absolute Maximum Warranteed Internal

82°C (180°F)* SuperM.O.L.E. Gold automatically

Temperature: stops monitoring when the internal temperature
exceeds 80°C (176 °F)
WARNING: *Exceeding this temperature may permanently
{ damage the instrument!
)
ACCURACY: Within £ 0.1%+1°C. at —73, 100, 250 and 1000 °C.

Channel to channel compliance within 1°C.

PROGRAMMABLE SAMPLING PERIOD:

0.1 seconds to 24 hours

HARDWARE REAL-TIME CLOCK/CALENDER:

+1 minute/month at 25°C

OPEN THERMOCOUPLE DETECTION.

All six channels

NUMBER OF SAMPLES PER CHANNEL

5460 total for six channels

Rechargeable Power Pack Specifications:

POWER PACK CHARGE:

Typical 50 ten-minute profiles.

CHARGE TIME:

14 hours.

EXPECTED POWER PACK LIFE:

300-400 charging cycles.

OPERATING RANGE:

5.1V to 4.9V (the unit may become unreliable below
4.5V).
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Power Pack Charger Model Specifications:

NORTH AMERICA: ECD Part No. E31-0900-25
Input: 120 V, AC, 50/60 Hz, 2.8 VA Output: 9V DC, 120-200mA, 1.08VA

CONTINENTAL EUROPE: ECD Part No. E31-0900-21
Input: 230 V, AC, 50/60 Hz, 2.8 VA Output: 9V DC, 120-200mA, 1.08VA

Thermocouple Specifications:

Thermocouples: Type K, Micro-Connector, Teflon insulated. (Other insulation types available.)
THERMOCOUPLE RESPONSE TIME

Wire Size Still Air 60 Ft./Sec. Air Still H20
800/100 °F 800/100 °F 200/100 °F
.001 in. 0.05 sec. 0.004 sec. 0.002 sec.
.005 in. 1.0 sec. 0.08 sec. 0.04 sec.
.015in. 10.0 sec. 0.80 sec. 0.40 sec.

Environmental Limitation Specifications:

e Altitude up to 2000 meters
e Maximum relative humidity 80% RH from 0°C to 31 °C, decreasing linearly to 17% RH at 50°C.
e Pollution Degree 2 (Normally only dry pollution, but with temporary conductivity caused by condensation)

Power Pack Charger Only:

e Mains Voltage Fluctuations + 10%

e Mains Transient Overvoltage Installation Category Il (Per IEC 664)

e Pollution Degree 2 (Normally only dry pollution, but with temporary conductivity caused by condensation)

NOTE:Tests have shown that because of the sensitive nature of the measurement and logic circuits, the
following precautions must be observed:

e Minimize exposure to ESD Events. If the M.O.L.E. or one of the thermocouples receives an 8kV
electrostatic discharge during the data collection sequence, the M.O.L.E. may switch itself “OFF”. To
retrieve the data, simply upload the data that was recorded prior to the event. If a new data collection
sequence is started without uploading first, the existing data stored in the M.O.L.E. will be lost.

¢ Keep strong electromagnetic fields away. The thermocouple wires serve as an antenna for
electromagnetic radiation. If field strength of 3 volts per meter is present (usually due to close proximity
of radio transmitters) while the M.O.L.E. is collecting data, the accuracy of the data may be
compromised. This interference is compounded by using long thermocouple wires, as well as the effect
of the thermocouple wires acting as a “tuned” antenna.
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B: Statistical Process Control (SPC) Background Information

This appendix deals with the subset of SPC that is incorporated into SMG SPC
Software. It does not address general SPC principals. A working knowledge of general
statistical principals and SPC terms is assumed and is not addressed here. There are
many good basic SPC books where this information may be obtained.

Reflow and Wave Solder operators, engineers and production managers are expected
to understand their soldering process so as to deliver quality products cost effectively.
This is a continuous process.

First, the machine must be checked for consistency. A standard or typical set up should
be routinely checked prior to any process set point determinations, or actual production
run machine checks. Only after the machine has been determined to be operating
correctly and not experiencing abnormal variation, should data from the machine be
utilized. SPC is all about identifying common or normal variation from abnormal
variation.

Second, the correct process set points must be determined for a particular product.
Utilizing the M.O.L.E., the correct set points for a particular product may be determined.
These set points, if selected correctly and followed, should deliver the maximum
throughput of quality product.

Third, the machine must consistently deliver the correctly determined set points. SPC
will help identify common or normal variation from abnormal variation. Checking the
machine using your M.O.L.E. and the SMG SPC Software with its SPC capability will
help ensure that the machine is consistently performing to its set points and your
expectations.

Fourth, repeat the above three steps. Continuous improvement is a never-ending cycle.
Check the long-term variation of the machine by graphing typical set point samples.
Using the M.O.L.E., recheck/adjust part number specific set points to maximize your
quality throughput. Check the machine during a part number run to control the machine
variation from that part number’s actual ideal set points.

While SPC had its start in high volume repetitive operations, SPC is applicable to many
other types of operations as well. However, SPC can be difficult to apply to short runs.
Short runs may be runs that take a long time to process, runs in which multiple samples
are difficult to collect, and runs where samples are difficult to place into subgroups or
runs where small quantities are run.

The SMG SPC charts will be more meaningful to the user if SPC charts are generated
based on data sets that have the same set points each time.
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There are several basic short run SPC techniques:

1. Nominals Charts

2. Individuals/Moving Range Charts

3. Moving Average/Moving Range Charts
4

Standardized Formula Charts

The Moving Average/Moving Range Chart technique is particularly well suited for
situations where control information is desired as soon as possible and there is a
relatively long time between sample collections. After considering the nature of solder
operations and the machine sampling process, the Moving Average/Moving Range
Chart technigue was incorporated into SMG SPC.

Moving Average/Moving Range Chart Technique:

SMG SPC utilizes the standard Moving Average/Moving Range Charting technique with
a subgroup size of 2-6 that is selected by the user. The following steps and figure
illustrates the Moving Average/Moving Range calculations (using a group size of two)
that are used to construct the SPC chart.
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Steps for Creating a Moving Average Moving Range Control Chart:

1. Select the key variable to monitor.

2. Select the moving average group size. (We will use two in our example.)
3. Obtain your first sample and record it as sample 1 (X1).

4. Obtain your second sample and record it as sample 2 (X2).

5

. Determine the x-bar and R values.

Moving Average formulas:

- X1+ X2 _ _
\ X = — (Range)R=X HX L

6. Plot this value on the chart as subgroup 1.

7. Carry forward sample 2 into subgroup 2’s calculation. Obtain your third sample
and record it as sample 3. The averages of sample 2 and sample 3 form
subgroup 2.

8. Plot this value on the chart as subgroup 2.
9. Repeat for all the samples.

10. Calculate control limits using standard x-bar and R formulas for the appropriate
sample sizes. SMG SPC uses range-based calculations for LCL and UCL.

11. Continue monitoring the process.

SAMPLE # 1 2 3 4 5 6 7 8 9 10 | 11 [ 12 | 13 | 14 | 15
SAMPLE MEASUREMENTS 3 4 5 3 2 9 5 2 6 8 4 8 5 6 3
SUBGROUP VALUE x [35]|45| 4 |25 |55| 7 |35 4 7 6 6 | 655545

R 1 1 2 1 7 4 3 4 2 4 4 3 1 3

Moving Average/Moving Range Subgroup Size 2 Calculations Chart
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Process Capability

A process capability index is a standard measure of how a process compares with its
specification limits—how a process is performing relative to how it is supposed to
perform. As opposed to the control chart, which shows detailed information about how
the data compares with control limits, a capability index is a summary of how the data
compares with the specification limits.

Two common capability indicators are Cp and Cpk. These values are shown in the
Statistics Box on each SPC Worksheet.

xl

For both of the index values, the data used to determine them is dictated by the
subgroup size (N) chosen by the user. In the case where N=1, individual data is used—
for N>1, average data is used (x bar).

The charts on the next page give a graphical representation of the concept of Cp and
Cpk. Notice that in each graph, the same upper and lower specification limits (USL,
LSL) are used. The values of Cp and Cpk will differ according to the data that is
compared with those specifications.
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Depending on the particular process being monitored, the desired value for Cp and Cpk
may differ. In general, however, a Cp and Cpk of 1.33 or above is desired. This assures
that the process is not only capable of meeting the required specification limits, but also
has a built-in margin for error that may be needed in special circumstances. In addition
to targeting a certain minimum Cp and Cpk, it is also desirable to have these two values
equal one another. This indicates that the process is well-centered between the
specification limits.

Cp > 1.33: Data tightly distributed.

Cpk > 1.33: Data well inside spec limits.

LSL

USL
Cp = 1.00: Data fills entire spec range.

Cpk = 1.00: Data fills entire spec range.

LSL

EL Cp > 1.00: Data tightly distributed. If it
- were centered between the spec limits,
no data would lie beyond those limits.

Cpk < 1.00: Some data is outside the
LSL spec limits.

Cp < 1.00: Data not tightly distributed. If
it were centered between the spec limits,
---------------------------- X some data would still lie outside those
limits.

Cpk < 1.00: Some data is outside the
spec limits.

LsL
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The equations used to calculate the index values are as follows:

X1+ X2

K==

X-LSL
3*(Std.Dev.)

o

(Range)R=X X | OR Cpk= , whichever is less

As can be interpreted from the above equations, Cp gives an indication of how narrow
the data distribution is relative to the width of the specification limits. Essentially, it
indicates how well the process would be able to stay within the specified limits if the
data were perfectly centered between those limits.

Cpk compares the widest half of the data distribution to the appropriate specification
limit. It indicates whether the process is capable of meeting the specification as
indicated by the “worst half” of the measurements. Unlike Cp, the Cpk index measures
process capability without assuming the data is well-centered.
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C: SMG SPC Parameter Definitions

ValueTab

\Ualue% Time To Ref & T Above Ret £ Statistics £ Zone Slopes £ Summary Stats A KPIS

C1, C2, C3, C4 indicate the point, time relative, time absolute, or distance (depending
on the Units setting) on the X axis where the vertical cursors are set, respectively. The
values below are the measured values for each channel at that position.

Time To Reference Tab

\ valug } Time To RJE:fC\ﬁs T Ahove Ref 4 Statistice 4 Zone Slopes 4 Summary Stats A KP1#

Low, Medium, and Hi are the temperatures set in the Temp Ref Lines dialog, if set. The
values below these are the times in hours, minutes, and seconds (hh:mm:ss) that it
takes for each channel to reach the respective reference value starting from the process
origin.

Time Above Reference Tab

Y Walue A Time ToRef AT Above RMC& Statistics A Zone Slopes £ Summary Stats A KPI/

Values shown in this tab are taken from the graph at it's present level of magnification.
X-axis values outside of view are not included in the calculations. Y-axis values,
however are included regardless of magnification level.

Low, Medium, and Hi are the temperatures set in the Temp Ref Lines dialog, if set. The
values below these are the times in hours, minutes, and seconds (hh:mm:ss) that each
channel spent at or above the reference value, if at all. All time above the reference
values are accumulated in the total no matter where they occur.

Cure Factor%. The cure factor % is based on the time a sensor temperature was
above a temperature reference line divided by the time you entered in the Times Above
Temp (TAT) section of the Temp Ref Lines dialog box. This equation gets more
complicated as you add more temperature reference lines. The graph illustrates the
times used (shaded area) to sum the total curing time each temperature threshold
contributes.
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The following equation is used when all three temperature reference lines are used:

Cure Factor % = 100 * ( Hitime/HItat + (MEDtime — Hitime) /MEDtat +
\ (LOtime — MEDtime)/LOtat )

The same basic equation is used when there are only two (any two) temperature
reference lines used:

Cure Factor % = 100 * ( HItime/HItat + (MEDtime — Hitime) /MEDtat )

or

Cure Factor % = 100 * ( MEDtime/MEDtat + (LOtime — MEDtime) /LOtat )

or

Cure Factor % = 100 * ( HItime/HItat + (LOtime — HItime) /LOtat )

o+

Finally, if only one temperature reference line is used, the equation is simply:

Cure Factor % = 100 * time/tat (which ever temp ref line you are using)

USL-LSL
Cp=———"
6 *(Std.Dev.)
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Statistics Tab

Y walue A Time ToRef A T Above Ref }gﬁt:ﬁtiﬁtil{:ﬁéS Zone Slopes A Summary Stats A KPP/

Values shown in this tab are taken from the graph at it’s present level of magnification.
X-axis values outside of view are not included in the calculations. Y-axis values,
however are included regardless of magnification level.

Minimum is the lowest value measured. The values below are the minimum values for
each channel.

Minimum X is the point in time where the minimum value occurred. The values below
are the first point on the X-axis where the minimum value occurred for each channel.

Maximum is the highest value measured. The values below are the maximum values
for each channel.

Maximum X is the point in time where the maximum value occurred. The values below
are the first point on the X-axis where the maximum value occurred for each channel.

Average is based on the following equation:

USL-X

Cpk=—02"""
3% (Std.Dev.)

o+

Where n is the number of data points and x is the value of any given data point. The
values below are the average values for each channel.

Standard Deviation is based on the following equation:

X-LSL

Cpk=————
3*(Std.Dev.)

o+

Where n is the number of data points and x is the value of any given data point. The
values below are the standard deviation values for each channel. Small standard
deviation means the data is used to calculate it is well centered around the average of
that same data.
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Zone Slopes

Zone Slopes tab

Y walue A Time ToRef A T Above Ref 4 Statistics 3 Zone Slupesb\,ﬁ! Summary Stats A KP1/

Zone 1, Zone 2, Zoneg3, ... are the zones that correspond to the zone parameters
entered in the Oven Configure dialog box. Up to 30 zones can be represented. The
values below are the slopes within each zone for each channel using the following
equation:

(value at end of zone — value at start of zone)/length of zone in time

=4

Values in bold are the largest values measured for that channel. Slope values are over
the entire zone and cannot reflect transient changes in temperature within a zone. Large
zone slopes represent faster heating within a given zone.

4¢— LO Time ——

<4¢—— MED Time —¥

MEDref
/
LOref v,
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Summary Stats Tab

% Walue A Time ToRef £ T Above Ref A Statistics A Fore Slopes ) Summarny Sta‘ts{:g kPl

Values shown in this tab are taken from the intire graph regardless of its level of
magpnification.

Peak Temperature is the largest measured value. Values below are the largest value
recorded for that channel. The higher the peak temperature, the greater the possibility
for component damage.

Peak Temp
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Minimum Temperature is the smallest measured value. Values below are the smallest
value recorded for that channel. Typically, these are the starting values, unless there is
active cooling employed. It is best if starting temperature values are close to the same.
This will allow a consistent starting point for other measurements.

Superd.0_LE.[i] Gold 5PC - [SM5 ample mpc|

Minimum Temp
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Maximum (+) Slope is the largest positive slope measured using a 2% of the total
points in the Profile length (x-axis) differential. Thus, the equation for slope calculation is
as follows:

Slope at point X = (Value at point (X + 10) — Value at point X) / (10 * Log
interval in seconds)

SupedH 0L E 1] Gold SPC  [SMSamgle. mpe

Max (+) Slope

The values below are the largest positive slope values calculated for each channel. The
larger the slope, the faster the temperature is increasing (heating).
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Maximum (-) Slope is the largest negative slope measured using a 2% of the total
points in the Profile length (x-axis) differential. Thus, the equation for slope calculation is
as follows:

Slope at point n = (Value at point (n + 10) — Value at point n) / (10 * Log
interval in seconds)

SupedH 0L E 1] Gold SPC  [SMSamgle. mpe

Max (-) Slope

The values below are the largest negative slope values calculated for each channel.
The larger the slope, the faster the temperature is falling (cooling).
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Time above Temperature is the total time spent at or above the selected liquidous
temperature in seconds. This time above may occur anywhere along the x-axis and all
will be accumulated in the total time. Values below are the total times spent at or above
for each channel. The longer the time, the longer typical solder will be in its liquid state.

SupeH. 0_LE_[1] Gold SPC - [SM5 amgle. mpo]

Time above 183C
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Time between Temperatures is the time required for the temperature to rise from the
begin temperature to the end temperature. The values below are the times in seconds

measured for each channel. The larger this value, the longer it takes to heat the given
temperature sense point.

SupesH, 0L E_[1] Gold SPC - [SM5 ample. mpc|

Time 150C - 180C

SuperM.O.L.E.® Gold Users Guide ¢260¢



Time above Temperature / Peak Slope is the Slope between the point where the
profile rise above the liquidous Temperature and the Profiles Peak temperature.

SupeH. 0_LE [i] Gold SPC - [SMS amgibe. mp

Time Above Temp / Peak Slope
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Peak Slope / Time above Temperature is the Slope between the point where the
profile drops below the liquidous Temperature and the Profiles Peak temperature.

SupeH. 0_LE [i] Gold SPC - [SMS amgibe. mp

Peak Slope / Time Above Temp

SuperM.O.L.E.® Gold Users Guide +262¢



KPI (Key Process Indicators) Tab

\ “alue ,{ Time To Ref ,{ T Ahove Ref ,{ Statistics ,{ Zone Slopesz ,& Summary Stats }\HPIL\{S
Values shown in this tab are set by the user.

Temperature Parameters:

Peak Temperature is the largest measured value. Values below are the largest value
recorded for that channel. The higher the peak temperature, the greater the possibility
for component damage.

Min Temperature is the smallest measured value. Values below are the smallest value
recorded for that channel. Typically, these are the starting values, unless there is active
cooling employed. It is best if starting temperature values are close to the same. This
will allow a consistent starting point for other measurements.

Max Slope (+) is the largest slope measured using the seconds specified in the user
configured calculate slope value text box. This column then displays slopes in the
positive direction.

Max Slope (-) is the largest slope measured using the seconds specified in the user
configured calculate slope value text box. This column then displays slopes in the
negative direction.

Max Slope (+ or -) is the largest slope measured using the seconds specified in the
user configured calculate slope value text box. This column then displays the largest
slope in the positive or negative direction depending on which is larger.

X Cursor Parameter Data:

C1, C2, C3, C4 indicate the point, time relative, time absolute, or distance (depending
on the Units setting) on the X axis where the vertical cursors are set, respectively. The
values below are the measured values for each channel at that position.

Slope between Cursor locations is the straight line slope between any two cursors.
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Time Parameter Data:

Time To Temperature is the time that it takes for each channel to reach the selected
value in seconds or minutes.

Time above Temperature is the total time spent at or above the selected temperature
in seconds or minutes.

e Total (+/-): Total Time above temperature.
¢ Rising (+): Time above during the rising portion of the temperature Profile.
e Falling (-): Time above during the falling portion of the temperature Profile.

Time between Temperatures is the time required for the temperature to rise from the
begin temperature to the end temperature in seconds or minutes.

Slope between Temperatures is the straight line slope measured between the
beginning and ending temperatures.

Display Values:

Range is the difference between the largest and smallest value recorded or calculated
for each column of data. The smaller the range, the smaller the spread between the
values collected from each channel.

Average is the calculation of the average value for each column displayed.

Standard Deviation is the calculation of the Standard Deviation for each column
displayed.
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D: Pull Down Menus & Toolbar Buttons

; The dimmed menu commands are used in other worksheets.

—t

Active menus for the Welcome, SMG Data Worksheets & Guide Worksheets:
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Active menus for the Admin Worksheet:

Active menus for the SPC Worksheet(s):

I =
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Toolbar buttons:

3d View

About

Align Left

Align Right

Back (To Previous Data Run)
Bold

Center

Configure M.O.L.E
Context Help
Copy

Erase All

Erase Objects
First (Data Run)
Italic

Last (Data Run)
Magnify

Measure

New

L el N P [ N LU L il [ A = [T LA AR T I E T

Next (Data Run)

PepEBEEERNDREE@®RDRIEZE & &

Notes

Open

Overlay

Peak Difference
Prediction

Print

Read M.O.L.E. Data
Receive RF
Redo

Save

Slope

Total Heat
Tolerance Band
Underline

Undo

Zone Matrix
Zoom 100%
Zoom In

Zoom Out
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E: Optional Accessories

This section covers optional accessories that ECD offers to enhance the use of the
SuuperM.O.L.E. Gold. Contact ECD for complete ordering options and current pricing.
You can also visit the ECD web site for additional information.

Here is how to contact ECD:

Telephone: (800) 323-4548
(503) 659-6100
FAX: (503) 654-4422
Email: ecd@ecd.com
Internet: http://www.ecd.com
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Thermal Barriers:

The Lead-Free process barriers provide different protection features for the M.O.L.E..
Refer to the Armor Chart at the end of this section to determine which is best for your
process.

1.0” Uni-barrier

Part Number: E42-0901-80
Dimensions, Inches: 1.0” 4.1” x 10.62”
Dimensions, Millimeters: 25.4 x 104 x 269.7mm

Weight: 1lb 150z (0.88kQ)
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1.0" Uni-Barrier w/Yellow Jacket

Part Number: E44-0944-80
Dimensions, Inches: 1.28” x 4.53” x 11.28”
Dimensions, Millimeters: 32.5 x 115 x 286.5 mm
Weight: 2.1lbs (0.95kg)
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BB-45 Hinged Hot Box

Part Number: E44-4245-80
Dimensions, Inches: 1.75” x 4.6” x 9.9”
Dimensions, Millimeters: 44.5 x 116.8 x 251.5mm

Weight: 3lbs 90z (1.62kg)
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Lead-Free Process Thermal Barriers - Armor Chart
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Alternate Thermal Barriers:

Super HOT BOX (For 450 °F 40 minute oven profiling)
Part Number: E29-2686-90
Dimensions, Inches: 5.25” x 7.9” x 13.0”
Dimensions, Millimeters: 133.4 x 200.7 x 330.2mm
Weight: 11lbs 110z (5.30kg)
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Optional Products

ECD offers optional products that enable the SuperM.O.L.E. Gold® ability to monitor
Temperature, perform Wave Solder and Reflow Analysis. This platform approach
ensures the longevity of your initial investment in a SuperM.O.L.E. Gold®, giving you
great flexibility while minimizing training time. The following section briefly describes the
products that can be used in conjunction with the SuperM.O.L.E. Gold® to monitor and
document manufacturing processes. Refer to the beginning of this section for contact
information.

SuperM.O.L.E.® Gold Users Guide *274¢



RF M.O.L.E.®

The RF M.O.L.E. Option is FCC accepted and produces real time profiles fast for
immediate data collection and transmission to a PC. The RF M.O.L.E. uses a
transmission frequency in the 900mhz band for clear data reception. The Transmitter is
an add-on component that connects between the SuperM.O.L.E. Gold and the Power
Pack battery. The RF Receiver is connects to a PC to receive the “Real time” data.
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WaveRIDER® NL

The WaveRIDER® NL is a self-contained system designed to give the user critical data
on Wave Solder Machine setup and performance parameters. The WaveRIDER®
comes in several standard sizes and is available in custom widths.

Comprehensive SPC software is included featuring:
e X-bar-bar and R SPC Charting

e Measure and track conveyor speed
e Parallelism of the Solder Wave(s)

e Preheat Slopes and Solder depth
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OvenRIDER® NL

The OvenRIDER® NL is designed exclusively for Reflow solder ovens and provides the
most accurate, easy-to-use monitoring available. Perform diagnostic checks on an oven
process in just minutes with the OvenRIDER®. Reduce scrap and maximize yields
through improved process control. The OvenRIDER® comes in several standard sizes
and is available in custom widths.

Comprehensive SPC software is included featuring:
e X-bar-bar and R SPC Charting
e Measure and track conveyor speed

e Side to Side thermal evenness and heat flow per zone
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AutoM.O.L.E.® Xpert3

The AutoM.O.L.E.® Xpert3 saves you from the laborious, time consuming iterations of
reflow process development that deprive the oven from manufacturing. Instead, work
right at your desk to create a robust lead-free process and oven recipe before actually
running a profile. New, flexible oven Signature creation makes Xpert3 compatible with
virtually any oven, freeing the program from the confines of machine, PC and software
compatibility.
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Accessories

Thermal Protective Enclosures:

Model Dimensions

BB-45 Hinged Hot Box 1.75" x 4.6" x 9.9"
Super Hot Box 5.25"x 7.9"x 13.0"
1.0" Uni-Barrier 1.0"x4.1"x10.6"
1.0" Uni-Barrier w/Yellow Jacket 1.28” x 4.53” x 11.28”

Contact ECD for more Thermal barrier options.

Accessories and Value Added Options:

RF (Radio Frequency) Transmitter & Receiver retrofit
¢ Includes Gold Survivor RF Thermal Barrier
e (Call ECD, older units may req. return to factory for retrofit)

Additional RF Transmitter

Additional RF Receiver

Extended warranty, 1 year, includes 1 calibration
Rechargeable Power Pack (RoHS Compliant)
Power Pack Charger, 110V

Power Pack Charger, 220V

Calendar/Clock Battery

EZ Rider for transporting M.O.L.E. thru Wave solder
Side Rider for transporting M.O.L.E. thru Ovens
Reflow Rider for transporting M.O.L.E. thru Ovens
Board Carrier, Standard (for small boards w/ Temprobes™)
Board Carrier, Long

SuperM.O.L.E. Gold to PC Interface Cable

USB Port Replicator

AutoM.O.L.E. Software Suite (CD)

Part Number

E44-4245-80
E29-2686-90
E42-0901-80
E44-0944-80

Part Number

E31-0900-17

E31-0900-10
E31-0900-90
A10-0900-00
E45-7647-30
E31-0900-25
E31-0900-21
F30-0041-00
E40-0307-00
E42-7433-00
E40-0077-00
E40-0229-00
E40-0229-10
Y20-2848-04
E45-7678-40
Y50-0909-53
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3 foot/915mm length Color-Indexed Type

Glass set of 6 Color-Indexed 36-gauge [.005"/.127mm] 900F/482C
Glass set of 6 Color-Indexed 30-gauge [.0107/.254mm] 900F/482C
Glass Lead-Free T/C Adapter Set [Miniature to Micro] 900F/482C
PFE Color-Indexed set of 6 36-gauge [.005"/.127mm dia.] 500F/260C
PFE Color-Indexed set of 6 30-gauge [.0107/.254mm dia.] 500F/260C
PFE Thermocouple Adapter Set [Miniature to Micro] 500F/260C

Non Color-Indexed K-Type Thermocouple Sets for Gold

Thermocouples, six, .010”, 6 feet, micro connector
Thermocouples, six, .005”, 7 feet, micro connector
Thermocouples, six, .010”, 7 feet, micro connector
Thermocouples, six, .010”, 12 feet, Color-Indexed, micro connector
Thermocouples, six, .021”, 3 feet, SSOB, micro connector
Thermocouples, six, .021”, 6 feet, SSOB, micro connector
Thermocouples, six, .005”, 3 feet, brown, glass (900F/482C), micro
Thermocouples, six, .010”, 3 feet, brown, glass (900F/482C), micro
Temprobe NL 5.5” Clip-on non-invasive K-Type Probe

Part Number:

E44-0944-85
E44-0944-81
E44-0944-64
E43-0900-65
E43-0900-61
E31-0900-64

Part Number:

E31-0900-62
E31-0900-66
E31-0900-71
E44-2253-71
E31-0900-86
E31-0900-87
E43-0900-85
E43-0900-89
E45-0764-78
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Thermocouple Accessories: Part Number

Adapter set (6) Standard K-to-Micro E31-0900-64
Organizer Clip M45-0900-60
Connector Set (Micro size) E31-0900-60
Connector Single (Micro size) E31-0900-68
Connector Crimping Tool Y25-0312-10
Clear instant adhesive G10-0107-00
Adhesive spray accelerator G10-0108-00
Polyimide Film Tape, 1/4" x 1" strips (20/sheet) M30-2686-64
Aluminum Tape, 1/2" x 1" strips (10/sheet) M30-2686-74
Polyimide Film Tape, (36 yard roll) G10-0021-00
Hi Temp Solder, SN10, 6 feet G10-0041-00
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