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RTG Infinity Quick Install Guide

Thank you for purchasing your RTG Infinity products. The RTG Infinity Series includes fully-
programmable, mult-c hannel , Al inearly continuougdéatuleED | i ¢
include:

- Patent-Pending ALinearly Overlappingo design to
coverage with no moving parts.
- Simple, cost-effective, fully integrated USB 2.0 design for all your scientific and industrial
applications
- RSA485 connectivity, including 2-wire mult-d r op f or si mpl e connecti o
- Automatic Gain Control to produce accurate and precise optical density measurements
over 6+ decades of measurement.
- Industrial strength, dust-proof housing for the toughest environments.
- Multiple diode options providing monitoring capability from the ultraviolet, through the
visible, and into the infrared spectral region.
- Fit for several scientific and industrial applications including:
o Scientific monitoring and recording of current, irradiance, percent transmission,
reflectance, and optical density
o Color monitoring with time-phased Red, Green, and Blue transmission and/or
reflectance
Thin film deposition monitoring of fixed and continuous web processing
Ribbon clarity monitoring during glass production
Windows pane testing for visible light transmission and reflectance
Liquid turbidity measurement via light transmission or optical density
UV curing light-level monitoring

OO0 O0OO0O0

Hardware Installation Requirements

- RTGLS-Infinity Light Source
0 5V @ 250mA power (provided by USB in USB configurations)
o 12V @ 3A LED power

- RTGOM-Infinity Optical Monitor
0 5V @ 250mA power (provided by USB in USB configurations)

Software Installation Requirements

- 50MB free disk space
- Free USB port or RS485 connectivity on Windows7/8/10 or MAC OS X machines
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RTG Infinity Software Installation
Installing within Windows 7/8/10 environments

1. Run the RTG L-and-M-Infinity -Suite v#.#.#.msi installation package.
a. This will install the RTG Infinity applications (CLI, RTGLS-Infinity, RTGOM-Infinity,
and FW-Update)

2. Plug the first RTGLS-Infinity and RTGOM-Infinity into any available USB port, or connect
via RS485 with 5V power as described in the product insert.

3. The device drivers should be auto-installed. If not see Installing FTDI Drivers at the end
of this document.

4. You are now ready to run one of the four RTG-Infinity applications (described further
below) to validate proper installation.

5. Install additional RTG Infinity devices. These additional devices will automatically load
the proper driver based on the installation of the first RTG-Infinity device.

Installing within MAC OS X environments

The RTG products are based on a standard FTDI interface that provides a USB-to-Serial
connection to a MAC OS X system. To interact with the RTG products on a MAC, perform the
following steps:

1. Plug the RTG device into an available USB slot
2. If required (later version of MAC OS have the required FTDI drivers installed by default),
install the FTDI drivers found at http://www.ftdichip.com/Drivers/VCP.htm
a. See Installing FTDI Drivers at the end of this document.
3. Open a Terminal window on the MAC
a. The Terminal program is found at: Applications -> Utilities -> Terminal
4. From within Terminal, type IS /dev
a. This will list all the devices found on the system
5. Locate tty.usbseriallé . . ] At taywdusbserial [ é..]8B
a. Note that, due to the large amount of tty devices typically available, the

tty.usbserial[é] device may scroll off th

to find it.

b. The device with the 6B6 is the correct tt

c. The [é.] will be a device specific string
6. From within Terminal,typescre en / dev/ tty. usbserial [ é. .]

a. Example: screen /dev/tty.usbserial - TIWNK5JQB 115200

b. 115200 is the baud rate to be used
c. NOTE: this value is 9600 for firmware versions earlier than 1.1.0.0.
7. Type echoon followed by pressing Enter
a. Note: the screen will not display the characters while typing the above command
b. Once entered, this command will instruct the RTG device to echo all characters to
the Terminal program
8. Type help to display the RTG device commands
a. These commands can now be executed within the Terminal program

Copyright L and M Instruments LLC 2031 2


http://www.ftdichip.com/Drivers/VCP.htm

RTG Infinity Applications (for Windows  7/8/10)
Below are descriptions of three programs delivered as part of the RTG Infinity products.
CLI

CLI is a simple command line program to interface with the device. When run, CLI will
automatically detect the first available device and present a CLI interface. If you wish to control
additional devices, running another instance of CLI will open up another CLI to control the next
device found. Typing exit exits the CLI program.

The help command lists representative CLI commands. See L&M Instruments for a
comprehensive | ist of API 6s.

RTGOM-Infinity

This application controls the RTGLS-Infinity light sources, while continuously monitoring all
connected RTGOM-Infinity optical monitors. In the case where RTGLS-Infinity devices are not
present (either they are controlled independendly with the RTGLS-Infinity app below or the
RTGOM-Infinity is monitoring other light radiation such as a UV curing light), the RTGOM-Infinty
app will work in Optical Monitor only mode.

Below is a representative screen shot of RTGOM-Infinity (features may have been added or
removed). The application usage is described below.

™ RTGOM Infinity - o IEN
File

Standard Graph Display Type Record
Set 100% ) i . . &
(0.00 OD) Optical Density | % Transmission Current Light Level Start

Standard Graph RGB | CIE XYZ | L*a*b* | Statistics | Settings | Advanced
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Set 100% (0.00 OD)

This function scans all available RTGOM-Infinty devices and records the reference signal to be
used for all subsequent Optical Density and % Transmission readings. If multiple colors are
being monitored, this function will automatically record a referece for each color.

Standard Graph Display Type

This function allows display of Optical Density, % Transmission (can also be used for
Reflectance), Current (raw detector current), and Light Level (provided a calibration factor is
present to convert the detector current into calibrated units such as uwW/cmz2).

Record Start/Stop

This function opens up a CSV file and records the result of every sample including:

Date/Time Stamp for the sample

Minimum Reading, across all detectors in the array, for each of the Red/Infrared, Green,

and Blue light

1 Maximum Reading, across all detectors in the array, for each of the Red/Infrared, Green,
and Blue light

1 Average Reading, across all detectors in the array, for each of the Red/Infrared, Green,

and Blue light

The maximum device temperature sensed for any single RTGLS-Infinity device

The Cycle Delay variable used (see Off Time per Cycle below)

The Color Delay variable used (see Off Time Between Colors below)

The Brightness variable used (see below)

The Color Bitmask (see below)

The recorded value for each detector element, for every RTGOM-Infinity

)l
)l

= =4 -8 -4 -9 -9

The file is stored by date/time stamp, within the My Documents\L and M Instruments\Reports
subdirectory.

The Standard Graph Tab (shown above)

The Graph Tab displays the real-time optical monitoring feedback from all RTGOM-Infinity
devices. When multiple colors are sampled, multiple lines appears, one for each color sampled.

The RGB Tab

The RGB tab shows the same data as the Standard Graph, but on three separate graphs as opposed to a
single graph.
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U RTGOM Infinity - o IEN
File
Standard Graph Display Type Record ‘
Set 100% ' ) | o ! &
(0.00 OD) Optical Density | % Transmission Current Light Level Start
- : ._\.I'_ 'H_.'U.‘:' --:.
Standard Graph | RGB | CIE XYZ | L*a*b* | Statistics | Settings | Advanced
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The CIE XYZ Tab

The CIE XYZ chart shows the XYZ color components. The data is only available when
monitoring color (RGB) and iSet 100%0has been selected.

a RTGOM Infinity

File

Standard Graph Display Type
Set 100% '

(0.00 OD) Optical Density | % Transmission Current Light Level

Standard Graph | RGB ' CIE XYZ | L*a*b* | Statistics | Settings | Advanced

]
6
yull
5
]
0

10

20 30

Ciopgright L and M Instruments LLC 201




The L*a*b* Tab

The L*a*b* chart shows the L*a*b* color data. The data is only available when monitoring color
(RGB) and f5et 100%0has been selected.

Ya RTGOM Infinity - o IEl

File
Standard Graph Display Type Record ‘
Set 100% A , ] _ &
(0.00 OD) Optical Density | = % Transmission Current Light Level Start

Standard Graph | RGB | CIEXYZ L*a’b* Statistics | Settings | Advanced
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The Statistics Tab

The Statistics Tab reports

of all the values.

IMPORTANT:

var.i

The Statistics Tab will also show temperature warnings orerro r s

exceeds values as follows:

ous optical

f t he A Max

150 deg F (65.6 deg C): Temp Warning. An additional 2 second pause will be inserted between
every sample to reduce the LED duty cycle and, as a results, the operating temperature.

160 deg F (71.1 deg C): Temp Error. The LED units will be shut down until the temperature falls

below 150 deg C (65.6 deg C).

The RTGLS-Infinity has an internal shut-down at 165 deg F (73.9 deg C).

Y1 RTGOM Infinity

File

Standard Graph Display Type

Set 100% ) ) .
(0.00 OD) Optical Density | = % Transmission

Current

Standard Graph | RGB | CIE XYZ | L*a*b* Statistics Settings | Advanced

Red/IR/Combined Green

Minimum 76.65553 63.04625
Maximum 79.74103 65.68878
Average 78.52294 64.67340
Range (Max-Min) 3.08549 264253
Range % of Average 393 4.09

Samples/Sec (last 10 samples) 0.54

Max Light Source Temp 57.00000
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The Settings Tab

This tab provides control of both the attached RTGLS light sources as well as the RTGOM
optical monitors.

L RTGOM Infinity - F R

File

Standard Graph Display Type Record
Set 100% ) _ — : &
(0.00 OD) Optical Density | = % Transmission Current Light Level Start

Standard Graph | RGB | CIE XYZ | L*a*b* | Statistics  Settings | Advanced

Graph Type Y-Axis Scaling RTGLS Spectrum Signal Processing

O Column [ Manual Light Brightness 1 Row Smoothing

® Straght Line Mn 0 5 | e aria | Gl Relorsrooin s
© Curved (Spline) Line ;. 0 23;;:1”?3015 one side of

Detector Gain LED Power Color Selection 1 Reverse Order

Left to Right vs Right to Left

'3:5.:3' Low Off Time per Cycle Red/Infrared sensor sampling.
O High 200 = (ms) Green Ch#1 Reference
O Auto Blue Dynamic Zero

Off Time Between .
Samples per Reading  ¢giors Coor Mod Default Settings

20 2 0 B olor Hode Defaults
= (ms) Separate v v Save
Graph Type

Allows selection of either Columm, Straight Line, or Curved Line. This setting applies to all the
graphs within all the tabs.

Detector Gain

Allows selection of gain as follows:

Low: Low gain, used in standard configurations.

High: Applies additional gain for lower-light configurations.

Auto: Will automatically detect Low or High light levels and apply the appropriate gain.

Samples per Reading

The number of samples averaged for each reading taken.
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Y-Axis Scaling

Allows manually setting the minimum and maximum Y-Axis values. Note that, when changing
the Min or Max, the AManual 0 c-theckel foraghe new setticgs t o
to take effect.

LED Power
The Off Time per Cycle defines the period of ti
the color readings before taking the next set up readings. This variable controls the duty cycle

of the the LEDOSs a-state tempgature ofthe RTGES devicesa d y

The Off Time Between Colors defines the period
cycling to the next color.

RTGLS Spectrum

The Light Brightness value (1-8) controls the amount of current flowing into each LED and,
therefore, the amount of brightness.

The Color Selection check-boxes indicate which colors will be used for sampling. Note that on
RTGLS-03-48-950 (950nm) systems, only the Red/ I nfrar

The Color Mode drop-down dictates whether the colors within the Color Selection are sampled
separately (one line for each color on the Standard Graph Tab chart), or combined to form a
single color (a single line on the Graph Tab chart).

Signal Processing

Selecting Row Smoothing causes the system to average, for each sensor, both sides of the
staggared detector layout. In this mode, the system continues to cover 100% of the width, albeit
with a spacing or aperature that is two times as large. This setting is most appropriate when (a)
ambient light cannot be totally removed from the environment and (b) the ambient light impacts
the sides of the system differently.

The Reverse Order option causes the graph to represent the sensors on each RTGOM-Infinity
with the left-most data point representing sensor #48 and the right-most data point representing
sensor #1.

The Ch#1 Reference causes the first channel to be used as an optical reference. Any changes
(positive or negative) seen at this sensor location will be backed out of all other sensors. Note
t hat fASet 1d&setIwdestdblsisa ptoper réference.

The Dynamic Zero settings causes the system to sample the fzerooor ambient light levels

inbetween every set of readings. This provides for active cancellation of any ambient light that
might become incident on the RTGOM detectors.
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Default Settings

The Defaults drop down allows the user to select RGB or Infrared monitoring default
parameters. Once selected, the software automatically applies the factor default settings for
these modes.

TheSaived Button

Clicking this button saves all the parameters, including those in the Advanced tab, into
Documents\L and M Instruments\Inventory\rtgom_infinity _config.txt. Saved settings will be
configured automatically the next time the RTGOM-Infinity application is run.

Informational and Error Messages

The Settings tab displays the following messages to the right of the Signal Processing box:

Multi-Drop Enabled

See fiEnab-Dropgp Mohfigurationso bel ow. Thi o

has been discovered and properly applied.

No RTGLS Discovered

This indicates that the application is not controlling the RTGLS light sources. This may be
intentional, including configurations where there is no RTGLS light sources. This may also
signal a cabling or connectivity issue to the RTGLS devices.

Ch#1 Reference In Use

This indicates that the Ch#1 Reference setting within Signal Processing has been successfully
applied.
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The Advanced Tab

This tab allows input of the parameters for the RGB to XYZ conversion. These parameters
impact both the XYZ and L*a*b* values.

RS485 Multi-Drop Configurations

By default, the RTGOM-Infinity application scans each attached serial port for an RTGOM or
RTGLS device. When RS485 Multi-Drop configurations are employed (one serial port for
multiple devices), a configuration file is setup in:

\Documents\L and M Instruments\Inventory\multi-drop-config.txt
This file is organized as follows:

COM Port Number (0 - 255), 11
Baud Rate, 115200

List friendly names be low:
RGB 01

RGB 02

RTG 01

RTG 02
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