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Essential Instructions
Read before proceeding!

Brooks Instrumentdesigns, manufactures andtestsits products to meet many national and international standards. These products mustbe properly
installed, operated and maintained to ensure they continue to operate within their normal specifications. The following instructions mustbe adhered to
and integrated into your safety program when installing, operating and maintaining Brooks Instrument products.

+ Toensure proper performance, use qualified personnel to install, operate, update, program and maintain the product.

+ Readallinstructions priortoinstalling, operating and servicing the product. Ifthis instruction manual is notthe correct manual, please see back cover
for local sales office contact information. Save this instruction manual for future reference.

A WARNING: Donotoperatethisinstrumentinexcess ofthespecificationslistedintheInstruction and Operation Manual. Failureto heed
this warning can result in serious personal injury and / or damage to the equipment.

+ Ifyou do not understand any of the instructions, contact your Brooks Instrument representative for clarification.

+ Followallwarnings, cautions and instructions marked on and supplied with the product.

WARNING: Prior toinstallation ensurethisinstrumenthas therequired approval ratings to meetlocal and national codes. Failureto heed this warning can
resultin serious personalinjuryand/ordamageto theequipment.

+ Installyourequipmentas specified inthe installationinstructions ofthe appropriate instruction manual and per applicable local and national codes.
Connect all products to the proper electrical and pressure sources.

+  Operation: (1) Slowly initiate flow into the system. Open process valves slowly to avoid flow surges. (2) Check for leaks around the flow meterinlet
and outlet connections. If no leaks are present, bring the system up to the operating pressure.

+ Pleasemake surethatthe processline pressureisremoved priortoservice. Whenreplacementparts are required, ensure thatqualified people use
replacement parts specified by Brooks Instrument. Unauthorized parts and procedures can affectthe product's performance and place the safe
operation of your process at risk. Look-alike substitutions may result in fire, electrical hazards or improper operation.

+ Ensurethatallequipmentdoors are closed and protective coversareinplaceto preventelectrical shock and personalinjury, exceptwhen
maintenance is being performed by qualified persons.

WARNING: For liquid flow devices, if theinletand outlet valves adjacent to the devices areto be closed for any reason, the devices must be completely
drained.Failuretodosomayresultinthermalexpansionoftheliquidthatcanrupturethedeviceand may causepersonalinjury.

European Pressure Equipment Directive (PED)

Allpressureequipmentwithaninternalpressuregreaterthan0.5bar (g)andasizelargerthan25mmor 1" (inch)fallsunderthe Pressure Equipment Directive (PED).
+ The Specifications Section of this manual contains instructions related to the PED directive.

+ Products described inthis manual are in compliance with EN directive 2014/34/EU.

+  AllBrooks Instrument Flowmeters fall under fluid group 1.

+  Products larger than 25mm or 1" (inch) are in compliance with PED category I, Il or l11.

+  Products of 25mmor 1" (inch) or smaller are Sound Engineering Practice (SEP).

European Electromagnetic Compatibility (EMC)

The Brooks Instrument (electric/electronic) equipment bearing the CE mark has been successfully tested to the regulations of the Electro Magnetic
Compatibility (EMC directive 2014/30/EU).

Special attention however is required when selecting the signal cable to be used with CE marked equipment.

Quality of the signal cable, cable glands and connectors:

Brooks Instrument supplies high quality cable(s) which meets the specifications for CE certification.

If you provide your own signal cable you should use a cable which is overall completely screened with a 100% shield.

“D” or “Circular” type connectors used should be shielded with ametal shield. Ifapplicable, metal cable glands must be used providing cable screen clamping.
The cable screen should be connected to the metal shell or gland and shielded at both ends over 360 Degrees.

The shield should be terminated to an earth ground.

Card Edge Connectors are standard non-metallic. The cables used mustbe screened with 100% shield to comply with CE certification.

The shield should be terminated to an earthground.

For pin configuration : Please refer to the enclosed Instruction Manual.

ESD (Electrostatic Discharge)

A CAUTION: This instrument contains electronic components that are susceptible to damage by static electricity. Proper handling procedures must be

observed during the removal, installation or other handling of internal circuit boards or devices.

Handling Procedure:

1. Power to unit must be removed.

2. Personnelmustbe grounded, viaawriststrap or other safe, suitable means before any printed circuit card or other internal device isinstalled,
removed or adjusted.

3. Printedcircuitcards mustbetransportedinaconductive container. Boards mustnot be removed from protective enclosure untilimmediately before
installation. Removed boards mustimmediately be placed in protective container for transport, storage or return to factory.

Comments

This instrument is not unique in its content of ESD (electrostatic discharge) sensitive components. Most modern electronic designs contain components that

utilize metal oxide technology (NMOS, SMOS, etc.). Experience has proven that even small amounts of static electricity can damage or destroy these

devices. Damaged components, even though they appear to function properly, exhibit early failure.
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Dear Customer,

We recommend that you read this manual in its entirety as there have been some changes since previous
versions. This will enable efficient and proper use of the Brooks Expert Support Tool software. Should you require
any additional information concerning Brooks Expert Support Tool, please feel free to contact your local Brooks
Sales and Service Office; see back cover for contact information, or visit us on the web at
www.BrooksInstrument.com. We appreciate this opportunity to service your fluid measurement and control
requirements, and trust that we will be able to provide you with further assistance in future.

Yours sincerely, Brooks Instrument



http://www.brooksinstrument.com/
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Chapter 1 Introduction
|

1.1 Description

|
The Brooks’ Expert Support Tool is a Windows®-based application that
provides expanded monitoring & control of the Brooks’ digital thermal
mass flow controller/meter, flow controller/meter, pressure controller and
remote pressure transducer (RT), and pressure-based flow controller
modes for servicing tasks that include setup, configuration, calibration,
tuning, control, monitoring, and troubleshooting. For device
troubleshooting information, refer also to the device’s Installation and
Operations Manual.

BEST is a direct replacement for the obsolete BSS/BST software. BEST
adds support for Quantim and SLA Rev A devices. It does not add
support for model 4800 devices.

Use of some features requires a Pro software license which is
obtainable on a subscription basis. Contact Brooks Instrument to obtain
a license. See Table 2-2 for a list of which features require a license.

Note that this user manual covers only the use of BEST with SLA Rev A
(“Legacy”) and Quantim B devices. BEST also supports SLA Rev B
(“Enhanced”), PC1xx, VDM300, GF40, GF1xx, and GP200 devices.
Those products are covered by a separate BEST user manual for those

Brooks Expert Support Tool - Version 4.5.0.1 _la]x]
File Settings Device Comm Device Config Device Control Calibration Monitoring Tools Window Help
Davices Main Graph: (01871500222) _[olx|
Connected
This some user sanctstion fext
— Flow Setpoint (% ofFS)  —— Flowi’ of FS)  —— Vabve Curent i) —— Tempersiure (C}

COM9 1D 36

100 100

80 a0

l/ L

0 08 18 128 138 148
Elapsed Time (Seconds)
Start stop | ltesume | capwre | Prim_ | Annotation Exit |

Flow Selpaint Flow Valve Current Tank Temp. ‘Control Source Set Point

[o00% [oa9 % [0.06 mA [ * Digital 0.000 =%
 Analog
Connection Manitaring Full Scale Communication ’Ahi Valve Stata Data Logging
; [uing  [o00ScoM [Adive ALARM = o
I
ool 1191 @) @B @ &2 0] W]l B ool 1B /]

Figure 1-1 BEST Main Screen

Note that the Brooks Expert Support Tool is meant to be used as
a startup and troubleshooting tool. It is not intended to be
permanently connected to the device in your system/application.

1-1
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1.2 How to Use This Manual
]

It is recommended that you read the device Installation & Operations
Manual (IOM) prior to reading this manual. Read this manual in its
entirety before installing or using the Brooks Expert Support Tool.

Note that the illustrations of screens from BEST are illustrative — the
exact appearance on your computer screen may vary slightly. Also, if
software versions are shown on the illustrations, your versions may vary
slightly.

Note: For device troubleshooting information, refer to the device’s
Installation and Operations Manual.

1.3 Integrated Help
|

This user manual (which is searchable) can be accessed directly from
the software, on the About->User Manual menu item. See Section 5.2.

1.4 Theory of Operation
|

A typical mass flow measurement and control system consists of two
components:

= Mass flow meter. A mass flow meter incorporates a
sensor that measures the amount of mass flow and
generates an electrical output signal directly proportional to
the mass flow rate.

= Control valve.

Mating a control valve with a mass flow meter provides a mass flow
controller (MFC).

Implementing a mass flow controller requires using the mass flow output
signal as one input and a user-supplied setpoint signal as another input
into a comparator circuit. These two signals are then compared and a
control signal is generated to operate the opening or closing of the
valve. The setpoint signal is, in effect, a request that the mass flow
controller maintain a fixed mass flow rate.

BEST, which communicates with the device through an RS-232
connection (or RS232/USB adapter) between the PC and the device’s
service port connector, uses a digital signal based on a proprietary
protocol. The Service Tool has two operating modes:

* Indicator, in which the Service Tool is reporting on the data sent to it
from the device, which is being controlled by the normal setpoint
source.

« Control, in which the Service Tool user specifies the setpoint,
overriding the normal setpointsource.

In either arrangement, the device will attempt to manage the opening
and closing of the control valve to maintain the amount of mass flow as
requested by the setpoint source.

Note that BEST is meant to be used as a startup and troubleshooting
tool. It is not intended to be permanently connected to the device in your
application.
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Chapter 2 Installation
|

2.1

2.2

Hardware Requirements

System Requirements

This chapter describes the system requirements, how to install the BEST
software onto a personal computer (PC), and how to connect the PC to
the device.

BEST communicates with Brooks SLA Rev A and Quantim devices via a
service port connector (or “diagnostics port”) that is accessed by
removing the device cover (see also Section 2.6.1). See also the device
installation manual.

This port is connected to the computer via a serial port or a standard
USB port with USB to serial adpater. This requires the following cabling
as follows:

1.) 3-wire communications cable, Brooks part# S778D0232Z2Z

2.) RS232 to TTL communications interface adapter

3.) USB to RS232 communications interface adapter (optional, for USB
port connection)

This equipment may be purchased either along with the Brooks Expert
Support Tool software or separately from Brooks Instrument. Contact the
factory or your local representative for details.

*NOTE: No “license dongle” is required, but a software license is required
for Pro features of BEST.

This chapter describes system and software requirements to use the
Brooks Expert Support Tool application on a personal computer (PC).

The Brooks Expert Support Tool application can be installed on a
Windows PC with the following requirements:

Table 2-1 System Requirements

Component Minimum Requirements

Operating System Microsoft Windows 10

Microsoft Windows 8 — BEST has not been formally
tested with Windows 8

Microsoft Windows 7 — 32-bit/64-bit

COM Port One dedicated serial port or USB port with USB/serial
adapter, and RS232 to TTL adapter
Software License Required for Pro Features (Calibration)

See Table 2-2 below for specifics
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Table 2-2 Features Requiring a License for SLA Rev A and Quantim Products

Feature

Standard (No license) PRO License

Connection

Terminal Commands

Device Info

Model Code Editing*

Dump File

Wake Up State

Protocol Settings

Get Firmware Revision

Meter Simulate MFC*

Reboot/Power Cycle

Control Source/Valve Control/Set Point

Graph/Basic Status/Meters

Warning Status

Alarm Status

Data Logging

Sensor Zero

Tuning

Calibrate input and output signals

Guided Flow Calibration
(SLA Rev A Delta/Smart Il only)

Manual Calibration
(SLA Rev A Delta only)

Graph Settings

Warning Settings

Alarm Settings

Calculators

Top Label Printing

*Model code editing Not supported for Quantim B

2.3 Installing the Brooks Expert Support Tool Application
|

This Chapter describes how to install the Brooks Expert Support Tool
application onto a personal computer (PC).

Uninstallation of existing versions of BEST prior to installation is not
required, but recommended. See Section 2.5 for more details about
uninstallation.

To install the Brooks Expert Support Tool application, download the BEST
installer file from the Products/Software Chapter of the Brooks Instrument
website (www.brooksinstrument.com). Once the installation file is
downloaded, decompress if necessary.

2-2
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Before installing, open and read the Readme file for last-minute updates
and helpful notes that may not be included in this user manual.

Before starting the BEST installer, it is recommended to disconnect or
power down any mass flow devices connected to the computer’s serial
ports or USB ports.

Run the setup.exe file - it is recommended to run this file as an
administrator. Right click on the file and a pop-up menu appears. (See
Figure 2-1). Click “Run as administrator.”

Name & |patemodfied | Type | sae |

3 Brooks Expert Support Tool.zip 5/12/2016 5:26 PM Compressed (zippe... 47,345KB
|| ReadMe.txt 5/9/2016 10:21 AM Text Document 1KB

5/12/2016 5:25PM

%
i (X-S\‘I-BI 5/5/2016 5:43 AM Adobe Acrobat Doc... 5,228KB

h SkyDrive Pro »
Troubleshoot compatibifity
¥ Select Left File for Compare

oy »

Ahways avalable offine
Restore previous versions

Send to »

Cut
Copy

Create shortcut
Delete
Rename

Properties

Figure 2-1 Running Setup.exe as an Admin

Next, follow the installation instructions provided by the software. It is
recommended to install BEST and its components in the default folders
provided by the installer.

The installer will install BEST and its required software components,
including versions of FloCom, FloComPlus and the FlocCom databases.

For users who require a specific version of the FloCom database
component, during the installation, the user will be presented with a
software component selection menu (See Figure 2-2). Uncheck the item
FloCom Databases to preserve the currently installed version/not install
the version from the installer.

*NOTE: It is recomended to run this version of BEST with certain versions
of FloCom, FloComPlus, and FloCom database — these should be
installed for maximum functionality. If you do not install the database
version from the installer you must ensure that the desired version of
FloCom database is installed separately from the BEST installer.
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Table 2-3 FloCom Recommended Versions Installed with BEST 5.10.0.0

Program Required Version

FloCom 4.16

FloComPlus 1.41.03

FloCom Database 20200813

Bl Setup - Brooks Bxpert Support Tool 5.9.8.0 - x

Select Components
Which components should be installed?

Select the components you want to install; dear the components you do not want to
install. Click Mext when you are ready to continue.

BEST Program Files 73.0 MB
FloCom Databases Ver, 20200813

FloCom 4. 16 3.6 MB
FloComPlus 1.41.03 2.3 MB
Virtual COM Port Driver 1.31.1

FTDI USBE To Serial Port Driver 12.28.1 2.4MB

Current selection requires at least 103.5 MB of disk space.

Figure 2-2 Installer Software Component Menu
(Your versions may vary)

Virtual COM Port Driver: To use BEST with the VDM300 device it is
necessary to install the virtual COM port (serial port/USB) driver. This
driver is normally installed via the BEST installer. Make sure that the
Virtual COM Port Driver check box is checked (see Eigure 2-2).

See also the ReadMe file for more information about the Virtual COM port
driver.

USB to Serial Port Driver: To use BEST with the USB to RS485
adapter, this driver is needed.

During installation, if it is installing a software component that already
exists, the installer may present you with the options of Modify, Repair, or
Remove, or similar: typically, choose repair. If it presents you with the
options Complete or Custom, choose Complete.

The installer will optionally create an item in the Brooks Instrument
program group and a shortcut icon on the Windows desktop.

Upon completion of installation, a software license must also be installed
for access to Pro features of BEST. Contact Brooks Instrument to obtain
a license. License installation instructions are covered in Section 5.1.2.
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2.4 License Installation
]

To obtain a license, the user must contact Brooks Instrument to obtain a
yearly license subscription. The user will receive a license key (a
number), then enter it in the License Key text block.

*NOTE: After receiving your license key, store it in a secure location
(backed up and secure from unauthorized use) for later retrieval.

Normally, the license installation process requires an Internet connection.
A license can be installed without an Internet connection — contact Brooks
Instrument for details.

To install a license, click on the menu Help->License->Install License.
The window in Figure 2-3 will appear.

/ TInstall BROOKS Expert Support Tool Pro License ﬂ

To install a new license, enter the license key you received on purchasing the product and click the Install button. The
Save and Load License buttons can be used to save/restore the installed license to a file for backup.

License Key I Install |

License Status ILicense Installed

ComputerID|USHAT5215Q3V

Load License | Save License | Uninstall License |

Figure 2-3 License Installation Window

Copy and paste your license key text into the License Key text box. Then
click Install. The software will attempt to use an Internet connection to
contact Brooks Instrument to verify the license. Then the license will be
installed on the local computer. You will receive a message when it is
finished. To view the installed license, click the menu item Help->License-
>Info. See also Section 5.1.1.
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License Information

BROOKS Expert Support Tool Pro

BRmKSH Licensed To Unknown

INSTRUMENT Licensed Computer: USHAT-5215Q3V
License Serial Number: 50

— Contact Information

Find your Sales Representative

E-mail: BrooksAM@BrooksInstrument.com Toll-free (USA): 888-554-FLOW
Find OtherLocation Numbers: http:/fwww.brooksinstrument.com/brooks-headqguarters.html

r—License Information — Expiration Information

License Data | Authentication Date
LICENSED_PRODUCTS

MFC724 Expiration Date
MFC726

MFC727
MFC740 Days Remaining

PRO_FEATURES

CAL —Reminder Management

' Remind me each time the application starts

" Remind me in IZ 3: days.
" suppress Reminders
Ok |

Figure 2-4 License Information Window

2.5 Uninstalling the Brooks Expert Support Tool Application

To uninstall BEST, go to the Windows Control Panel -> Programs and
Features. Look for any items entitled “Brooks Expert Support Tool”. Right
click the item and select Uninstall. Follow the onscreen instructions.

Repeat for any items with the title “Brooks Expert Support Tool”.

*NOTE: The uninstallation does not uninstall any of the auxiliary
components such as FloCom or FloCom databases, installed with BEST.
These do not necessarily need to be uninstalled, but to uninstall, repeat

"

the above paragraph for the items “FloCom”, “FcPlus”, etc.

2.6  Connecting the PC to the Device

This Chapter describes the procedure for connecting the PC running
BEST to the device’s service port, for both the SLA Rev A and Quantim

devices.
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2.6.1 Connection Hardware Requirements

|
The following tools and cables are required to connect the PC serial port
to the device’s service port:
e 3-wire communications cable (between the interface connector
and the device’s service portconnector)
oBrooks part# S778D02322Z
e RS-232to TTL communications interface adapter.
e USB to RS-232 to TTL communications interface adapter (optional for
use with USB port)
o Phillips headscrewdriver

RS-232 to TTL adpater 3-wire cable

Figure 2-5 3-Wire Communications Cable and Adapter
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2.6.2 Connection Procedure

]
ACAUTION

The electronlcs within this device are Electrostatic Discharge (ESD)
sensltlve. Be sure to follow proper ESD precautions at all times
while the service port connector is exposed. The unit chassis
should be adequately grounded. The operator should also be
grounded (via wrist/ankle strap) when contacting the device while
the service port is exposed. Failure to follow these precautions may
void your device warranty.

To connect the PC to the device’s service port:

1. Turn off power to the device.

2. Remove the standard cable from the device’s 15-pin D-connector.
3. Remove screws from the top cover.

4. Remove the cover.

Black service port connector

15-pin Connector Center cover screw

Figure 2-6 SLA Rev A Device with Cover Removed

5. Connect the 3-wire communications cable to the device’s service port,
the black connector located behind the D-connector. Align the
communications cable’s 5-pin connector with the black wire towards
the center of the device (towards the LEDs), as shown in the following
illustration.
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3-wire communications cable attached; black wire toward LEDs

Standard cable connected to D-connector

Figure 2-7 3-wire communications cable attached; black wire toward LEDs

. Connect the RS232 to TTL communications adapter to the D-

Connector of the 3-wire communications cable. Make sure to connect
the end labeled TTL to the cable.

. If you are using your PC’s serial port, connect the RS232 to TTL

adapter directly to a serial port on your computer. Make sure to
connect the end labeled RS232 to the serial port.

Figure 2-8 Cable/Adapter Connection to PC

. If you are using your PC’s USB port, connect the USB to RS232

communications adapter’s D-connector to the RS232 to TTL adapter’'s
end labeled RS232. Then connect the other end of the USB to RS232
adapter to the computer’s USB port.

. Reconnect the standard cable to the device’s D-connector. This

connection is used to apply power and the analog setpoint to the
device while using the Service Tool.

10. Turn on power to the device.
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2.6.3 Disconnecting the PC from the Device

When you are done using the Service Suite, you should disconnect the
PC from the device and reinstall the device’s cover.

To disconnect the PC from the device’s service port:

1. Detach from the device using BEST.

2. Exit from BEST software, optionally.

3. Turn off power to thedevice.

4. Disconnect the standard cable and the 3-wire

communications cable from the device.

Disconnect the interface adapter from your PC.

Place the cover onto the device, and reattach it using the
screws.

7. Reconnectthe standard cable to the device’s 15-pin D-connector.

oo

You can now reapply power to the device and begin using it in a process
application.
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This Chapter gives a general introduction to the basic operation of BEST,
including starting BEST, the main screen, establishing communications
with a device, viewing the main graph window, detaching from a device,
and the menus.

Brooks® Expert Support Tool

3.1 Main Screen

To start BEST, select BEST from your Start menu, or double-click its
application shortcut. The main window displays, with no devices

connected.
Tile Bar-> T E——
Menu Bar-» e Setiogs Coafy Colbaation Neatarng Tooks Window Help
i
Devices Panel-=
Conemctnd Duvicoms
COM fot IO L) o0 haster  odw Namoe'
Ok oo 0 s whs  w) ie Gen
| Comnocton |
Fat
Status Bar-=
Ready.

Figure 3-1 Main Screen with Device Connection Window

The Title Bar shows the name and current version of the software. The
title bar can also be used to select, move, and maximize the window,
according to Windows conventions.

The Menu Bar is where most functionality of BEST is accessed. BEST
windows are opened from the menu bar. Menu items are typically
accessed from left to right and top to bottom.

The BEST desktop is where all opened BEST windows exist. This is
similar to the Windows desktop, except that this desktop contains only
BEST windows. See also Chapter 6.

The Status Bar shows useful instructions and messages about the
current status of the software and its processes.

If the user is using dual monitors, the user may gain additional space for
windows by dragging the edge of main screen across to the additional

monitor.
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When the software first starts, it shows the device connection window in
the center of the Window Background. To use most features of BEST,
you must first “attach” (or establish communication with) a device using
the connection window. See Section 10.1 for more details about the
Connection Window.
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3.2 Attaching to a Device

The first thing to do is to establish communications with (or “attach” to) a
device.

When BEST software starts, no devices are attached. Devices are
attached via the device connection window. For convenience, the
software opens the device connection window for you upon startup.

First, in the Device Connection/Port drop-down list (See Figure 3-2),
select the COM Port you are using to connect to your device.

Next, select the desired Baud rate from the Device Connection/Baud rate
drop-down list. Most users will choose optimize, which will automatically
select the fastest baud rate that successfully communicates with the
device. if you have trouble attaching to a device, you can try a lower baud
rate to troubleshoot. Your selected port and baud rate selections will be
retained by BEST for your convenience.

Click the Next > 1 Device button to find the connected MAC address.
After a few moments, if a device is located, its MAC ID (or “address”) is
listed in the Mac ID drop-down list. Note that for SLA Rev A and Quantim
devices, the MACID will always be O.

Once a device’s MAC address is located, click on the Attach button. After
a few moments, if it is attached, a row appears in the connected devices
box, as shown in Figure 3-2.

Calibration  Monitoring Tools Window Help

Figure 3-2 Device Connection Window, Device Attached

If a device has DeviceNet, Ethercat, or FieldBus, a window will pop up
asking if you want to place the device in the executing state.
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Not in Executing Sate ﬁ

| The device connected, but MAY not be in Executing Mode.

|
Do you want to FORCE it into Executing mode?

Figure 3-3 Executing Mode Window

If you need to control the device’s setpoint with BEST, click Yes.
Once the device is attached, close the Device Connection window.

Likewise, when detaching from a device, it may ask you if you want to
place the device in the idle state.

&

. % The device (0108060368146001)
MAY not be in Idle Mode.
Do you want to FORCE it into Idle mode before disconnecting?

Figure 3-4 Idle Mode Window
See also Section 10.1 for more details about device connections.

3.3  Main Graph

Once a device is attached, you can run the main graph to watch the
behavior of the device. Click on the green button in the upper left corner
of the Devices Connected block. The main graph window will open, then
Click Start.

=lelx]
=lol¥

File Settings iy | Calibration Monitoring Tools Window _Help

— Flow Setgaint (% o F5) Flon (4olFS) = Valve Pastion (%) — Temperatum (0] — Pressure Setpors (pis) = Pressure rai)

]
/
“ 5 [ 7 81 ™
Elavsed Time (Seconds)
vt | swp | Hewwe | Copwre | Print | Ammowtion | Exit |
Flow Setpoint_ Flow Valve Position  Temperaturs Press, Setpaint Pressure Control Sourca ~ Set Point
Booo% [Fooo® Bre% [76C T [o7psa @ Digital 50000 %
 Analog
LT Monitoring Full Scale Communication  Alarm Valve State. Flow Totalizer  Data Logging
Exit [Running [1.4 vman [Active NORMAL [Normal [oo70L [ort

Started

Figure 3-5 Graph Window

See Section 8.4 for more details about the graph window.
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3.4  Closing the Session with the Device and Exiting BEST

|
To close the communication session with a device and exit the software,
open the File menu and choose Exit, or click the window’s close button
(the X in the upper right corner). Exiting the software automatically closes
all communications with the device.

Alternatively, the user may close the communications with (or “detach”
from) the device, by opening the Device Comm->Connection menu. Then
click Detach. The user may attach to another device, if desired.

3.5 Brooks Expert Support Tool Conventions

|
The Brooks Expert Support Tool was designed to remain consistent with
regard to how the user interacts with the application across all functions
and features. It is also generally consistent with Windows user interface

conventions.

The following text field conventions apply throughout the software:

Text fields with a gray background display a read-only value (such as the
Current Position (%) in Eigure 3-6.

Text fields with a white background are editable (such as Set Valve

Position (%) in Eigure 3-6).

Usually, editable text fields update the software or device either when the
user clicks the Enter button, when the focus moves to another field by
using the Tab key or mouse, or when a separate apply button is clicked

(see each Chapter in the manual for specificinstructions).

If a text box contains “NaN” or “n. def.” it means “Not a Number”, not
defined, or invalid calculationresult.

Many windows also require numeric input from the user. This type of
window is also called a “form”. For numeric input, forms often feature
numeric up/down controls. See Figure 3-6 for an example of a numeric

up/down control (circled).

Valve Controk (01B62000513)

 Valve Control Mode -

Current Mode W
Normal | Open |
Close | Manual |

~ Manual Control

Current Position (3)

Set Valve Position (%)

=[o]x]

086

Set |

Figure 3-6 Example Numeric Up/Down Control

Up/down controls help prevent invalid numeric data entry. Click the up
arrow to increment the numeric value, or the down arrow to decrement.
Up/down controls also have maximum and minimum values. You may
also type in a number directly, but it won’t allow non-numeric entry. Also,
in some cases, it won't accept a thousands separator character (for

“

example, “,” in English culture

)- In most forms, you may also click enter to

accept the entered value, or move the focus off the control to another

control on the form.
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3.6 Menu Bar

Data Entry and International Locales: While BEST doesn't translate all
words from the English language, BEST supports various number and
date formats for data entry and display, according to the user’s computer
settings for that region (see Control Panel->Region and Language on
your computer). BEST uses the user’'s Windows settings for region and
locale for most numeric data, except where noted in this manual. For
example, when entering a decimal number in English a user might type
1.234 into a text box, but for German culture, one would enter 1,234
because in that culture the comma is the decimal separator.

*NOTE: In some BEST windows you must always enter English formatted
numbers (because that is what the device expects). For example, in the
terminal window, you must use English decimal number formats because
the commands that a device accepts require English. In those types of
windows, a statement will be present on the form as a reminder.

For most windows in BEST, for data entry, you must use the format of
your region, except where noted in this manual. Likewise, most windows
will display numbers in the format of your region, except where noted in
this manual.

The sample illustrations in this manual are shown using the English
region formatting.

The Menu Bar (see Figure 3-1) is where most functionality of BEST is
accessed. BEST windows are opened from the menu bar, and then those
windows will exist on the BEST Desktop. Menu items are typically
accessed from left to right and top to bottom.

Note that this manual shows all menu items. Certain menus may not
appear if the features of those menus are not supported by the currently
selected device.

Subsequent chapters of this manual describe each of the menus in detail.
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The File Menu Item contains a place to exit the program. See Figure 4-1
below. (You may also exit the program via the “X” in the upper right of the
title bar, according to Windows convention).

Brooks Expert Support Tool

File | Settings Device (
Exit

Devices
Connected

Figure 4-1 File->Exit Menu
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Chapter 5 Help Menu Item
|

The Help Menu Item is where information about the BEST software can
be accessed, including the current version of BEST, licensing options, and
user help. A device connection is not required to access these menu
items.

)} Tools Window @ Help

About

License > Info

User Manual Install License
ReadMe EULA

Figure 5-1 Help Menu

5.1 About Window
|

The About-> About Menu Item is where information about the current
version of BEST and it software components can be viewed. Information
provided includes the current version of BEST and it software
components. (The current version of BEST is also always visible in the
main screen’s title bar.)

BROOKS

INSTRUMENT
Product Name: Brocks Expert Support Tool (BEST)
Product Verison: 5310
Product Partif: 805B003
Copyright - ® Brooks Instrument 2019
Company Name: Brooks Instrument
Description: Brooks | jucts for flow meter, pressure. and level
challenges.

Brooks offers a broad range of thermal mass flow controllers (MFCs) and
meters, ensuring that we will have exactly the rnght device for your
‘application.

Our mass flow llers are the acknowledged industry leader in quality
and reliability, with many devices in ion for more than 20 years.
Brooks thermal mass flow devices provide signil in long

term stability, time, bility, d self-
diagnostics and application flexibility.

FC+ Version: 140
FC Version: 4.16
Database Version: 20190129 (121006 RD)

Website: www brocksinstrument com OK

Figure 5-2 About Window
(Your versions may vary)
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5.1.1 License Info Window
]

The License Info Menu Item is where information about installed licenses
for the current version of BEST can be viewed (but not updated). The user
may also set options about when to be reminded of license expiration.

License Information

BROOKS Expert Support Tool Pro

BRO’O'KS Licensed To Unknown

INSTRUMENT Licensed Computer: USHAT-5215Q3V
License Serial Number: 50

—Contact Information

Find your Sales Representative
E-mail: BrooksAM@Bro oksInstrument.com Toll-free (USA): 838-554-FLOW
Find OtherLocation Numbers: http://www.brooksinstrument.com/brooks-headguarters.html

r—License Information —Expiration Information

License Data | Authentication Date
LICENSED_PRODUCTS

MFC724

Expiration Date
MFC726
MFC727
MFC740 Days Remaining
PRO_FEATURES
CAL —Reminder Management

* Remind me each time the application starts

" Remind me in I 2 3: days.

" Suppress Reminders

Ok

Figure 5-3 License Information Window (Your versions may vary)

5.1.2 Install License Window

|
The Install License Menu Item is where licenses may be installed (and
uninstalled). The user must contact Brooks Instrument to obtain an
annual license subscription, if desired. The user will receive a license key
(a number), then enter it in the License Key text block.

*NOTE: After receiving your license key, store it in a safe location
(backed up and secure from unauthorized use) for later retrieval.

Normally, the license installation process requires an Internet connection.
A license can be installed without an Internet connection — contact Brooks
Instrument for details.

« Install BROOKS Expert Support Tool Pro License i 5]

To install a new license, enter the license key you received on purchasing the product and ciick the Install button. The
Save and Load License buttons can be used to save/restore the installed license to a file for backup.

License Key ]
License Status |License Iinstalied
Computer ID [USHAT-5215Q3V

B

Figure 5-4 License Install Window
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5.1.3 EULA Window

The EULA is where the user may view the End User License Agreement
(EULA).

5.2 User Manual Menu

The BEST user manual (which is searchable) can be accessible directly
from the software under the About->Help menu. A PDF file reader (such
as Adobe Reader or Microsoft Edge) must be installed on the computer to
read this file.

5.3 ReadMe Menu

The user may view last-minute updates as well as technical and useful
troubleshooting information from this menu.
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Chapter 6 Window Menu
|

The Window Menu Item is where BEST windows can be accessed and
controlled.

A note about BEST Windows and the BEST desktop: BEST windows
exist on the BEST desktop (see Figure 3-1). This is similar to the
Windows desktop, except that the BEST desktop contains only BEST
windows.

BEST windows are sized and closed in a similar way as in the Windows.
Most BEST windows can be sized, minimized, maximized, restored.
Some BEST windows have minimum and/or maximum sizes. Multiple
windows may be opened with some exceptions. Some windows, such as
calibration windows, when they are open, do not allow access to other
windows until they are first closed. (These are called “modal” windows). A
modal window cannot be minimized or maximized, but may be resized by
dragging the sizing handle in the lower right corner of the window (if the
windows is not maximized).

Note also that the title bar of each BEST window shows the serial number
of the device associated with that window.

If any windows are open in the BEST desktop, they will be listed in the
Window menu under the Arrange (See Figure 6-1). Clicking one of those
menu items will activate that window.

ools | Window | Help

| Arrange ] Default Layout
1 Device Info Form: (01B62000513) Close All
2 Main Graph: (01B62000513) Cascade S
Tile
Minimize All

Figure 6-1 Window Menu

The Close All Window menu item closes all windows (for all devices).

The Cascade Window menu item, arranges all open windows in a
“cascade” arrangement from the upper left corner of the windows. See

Figure 6-2 below.
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Figure 6-2 Cascaded Window Layout

Tile will arrange all open windows in a “tile” arrangement. See Figure 6-3
below.

o Clole 0 gl 0 A %] 5w 2] Bl wefPoarm;
Figure 6-3 Tiled Window Layout

Minimize All minimizes all windows to an icon representation. See
Figure 6-4 below.

*NOTE: If a modal window is minimized, it will disappear into an icon at
the bottom of the screen. To restore it, click on the icon.
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Figure 6-4 Minimized Windows
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Chapter 7 Settings

The Settings Menu Item is where BEST software options can be
changed to the user’s preferences. These are software options, not
device options. Most of the features in this menu do not require a device
connection. Menu items shown depends on device type.

Brooks Expert Support Tool - Version

File | Settings | Device Comm
| Graph/Options |
Data Logging

User Totalizer

Figure 7-1 Settings Menu

7.1  Graph Options

The Graph Options is where the user can select options and preferences
for the operation of the main graph window. Here the user can select the
data units, scaling, and graph legend options. See Figure 7-2 for the
Graph Options window.

[ Flow Setpoi s Y Scale (Lef) — | Num Dec Places —
Max
¥ Show on Graph  [(ERIR) M [” Auto Scale = Flow
100.000 3 m
 Flow .
Units Min Pressure
[ Show on Graph (% of FS M 0.000 3: m
~Valve Position
Units Temperature
| Show on Graph (% h ¥ Scale (Right) [ |
- Max
Auto Scale ,ﬁ
[ Temperature e 100.000 = Density
nits
¥ Show on Graph |C - Min « 3
0.000 3:

 Pressure Setp

Units

= Show on Graph

Actual Device Units hd

X Scale
Mode

~ Pressure

"' Show on Graph

Units

Actual Device Units A

[~ Valve Current

"' Show on Graph

Units

C—

i Density

¥ Show on Graph

Units

Actual Device Units A

Figure 7-2 Graph Options Window

|Smoothchl j

 Legend
[ Show Legend

[¥ Auto Show Default Parameters

Exit Default

For each graph parameter (flow, pressure, temperature, etc.), the user
can choose which parameters to show on the graph, legend, and meters
panel (See Section 8.4 for more information on the meters panel of the
main graph window).
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The user can also choose to allow the software to determine which
parameters to show automatically by choosing to select Auto Show
Default Parameters, in which case the software will show only the
parameters relevant for the device type (for example, an MFC device will
not show pressure or pressure setpoint). If Auto Show Default
Parameters is checked, the individual parameters’ Show on Graph
check boxes will be disabled — if it is unchecked they will be enabled. For
most usages, leave Auto Show Default Parameters checked.

*NOTE: If you need a higher data sample rate on the main graph, such
as with response tuning, uncheck the Auto Show Default Parameters
check box and select only the parameters you need to view. Unchecking
the Valve Position parameter can yield significant increases in sample
rate

For each parameter, the user can choose “device units” in which case the
units stored in the device are automatically chosen for display.

The graph Y axis scaling for both the left side Y axis and the right side Y
axis can adjusted by the user. The left side axis is for flow, flow setpoint,
pressure, and pressure setpoint. The right side axis is for valve position,
valve current, temperature, and density.

The Num Dec Places block sets the number of decimal places displayed
for flow and pressure across the software.

Valve current is for VDM300 devices only.

NOTE: For some parameters, changing graph settings while the graph is
running may require the graph to be closed and re-opened for the
changes to take effect.

7.2 Reset All User Options
|

Reset All User Options is where the user can reset all BEST software
user settings to their factory default settings. Use with caution.

7.3 DataLogging Options
|

The Data Logging Options Menu Item is where the user can set
preferences as to whether data from the main graph window is to be
saved to file as it monitors. Check the check box Save Data To Log to save
data to file. Files can be saved in either text or csv format. The file name will
be created automatically. The folder is listed in the Data Log File Path text
box. The user can also conveniently open saved files from the path by
clicking a single button, the Open File button. See Figure 7-3 for the Data
logging options window.

The data logging status (on or off) is shown at the bottom of the main graph
window.

The user may also have some control over the sample rate (of both the
graphical display and the recorded data). Under the units drop-down, select
Maximum to obtain the maximum sample rate on your system. Otherwise,
select SamplesPerSecond or SecondsPerSample, then set the Target rate.
The target rate is not a guaranteed rate, nor is the rate guaranteed to be
precise.
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BI Data Logging Options EI@
Data Log File Path ﬂ
C:\Program Files (x86)\Brooks | \BrooksExpenS: ToohData
File Type
[~ Save Data Tolog  Open File Exit | cav S
Sample Rate
Target Rate Units
[1.000 =] | Maximum |
Save data log file = False saved.

Figure 7-3 Data Logging Options

7.4  User Totalizer Options
|

The User Totalizer Options Menu Item is where the user can set
preferences for the user totalizer for devices that support a totalizer.
(NOTE: the user totalizer is different than the device’s hardware totalizer.
See Section 8.3 for more details on the user totalizer). The user can set
preferences as to how often to update the user totalizer window and can
reset the user totalizer. See Figure 7-4. The user totalizer units are always
the same as the device’s setting for totalizer units.

A device must be attached to use this window.

e

Update Period mSecs Totalizer Units

[Booo = L -

Flow Offset
|-0.291

Reference Time
[9/13/2016 1:24:54 PM Reset |

Savel Exﬂj

Figure 7-4 User Totalizer Options
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Chapter 8 Monitoring Menu
|

The Monitoring menu gives the user the ability to monitor various
aspects of the device. Each of the windows accessible through the
Monitoring menu, when opened, shows a live status of various
parameters of the device. This includes alarms, warnings, flow, pressure,
control, and other status parameters.

A detailed description of the main graph window is given in Section 8.4.

Monitoring | Tools Window Help
Alarm Status
User Totalizer

Graph

Figure 8-1 Monitoring Menu (not all devices support all menus)

Except for the graph window (Section 8.4), these windows are
monitoring if they are open. These windows update typically at about
once per second. These windows are read-only windows and can access
and display these parameters whether the device is in digital or analog
control mode.

Most Monitoring menu windows can be resized by using the mouse to
grab an edge or corner of the window and dragging.

8.1 Warning Status

|
For SLA Rev A and Quantim devices, the warning status is integrated
with the alarm status window. See Section 8.1 for a detailed description
of warning status monitoring features.

8.2 Alarm Status

The Alarm Status window shows detailed alarm and warning status for
various alarms. The screen is updated about once per second. An alarm
is indicated by a red square, a warning is indicated by a yellow square,
and a normal condition is indicated by a green square. The Flash Code is
the number of times the red LED on the devices flashes to indicate an
alarm. Clicking the clear button will clear any latched alarms.

The alarm status window can be resized by dragging a corner or edge of
the window.

The exact alarms and warnings supported/visible may vary depending on
the device type and alarm settings. Alarm settings are described in
Section 11.8. Alarm Status is only supported for Delta Lite Smart Il
devices and Quantim devices.
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‘ Flash Memary [ ] ‘ ‘ RAM Memory [ ] Non-Volatile Memary [ ] ‘
Temperature Sensor [ ] ‘ ‘ Device Pawer Supply [ ] Diagnostic Alarm W - ‘
= W |- =T [

Setpaint Deviation - ’T Totalizer Overflow - ’f ‘ User Power Supply - ’T ‘
‘ Setpoint Analog Input OOR - ’T ‘ ‘ Flow Analog Output Loop - ’T ‘ ‘ Flow Analog Output Overload - ’T ‘
‘ Flow Analog Sensor OOR - ’1— ‘ ‘ Zero Drift Alarm - ’T Temperature - ’T ‘

Figure 8-2 Alarm Status Window, Delta Lite/Smart Il Device
(Note: exact alarms visible may depend upon device type)

Alarm Status Quantim: (RGNL MNG! _ ||:||ﬁ

Alarm Name Status Flash Code

Ty —
Diagnostic Alarm - ﬁ
e m
Volumetric Flow - ’T
== m
remporature ~
Slug Flow - IE
Vaive Drve ~ I
Setpoint Deviation - ’T
Frosh Memory ~ G
R Momory ~
EEPROM Memory - ’T
= — I
s o — I

Figure 8-3 Alarm Status Window, Quantim Device
(Note: exact alarms visible may depend upon device type)
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8.3 User Totalizer Wi

ndow

8.4 Graph Window

The User Totalizer allows a user to track to total flow of a device over
time form a user reference point in time. The User Totalizer is only
supported if the device supports a hardware flow totalizer.

*NOTE: The User Totalizer is different from the hardware totalizer. The
hardware totalizer is a totalizer that exists in the device firmware. The
hardware totalizer cannot be reset, as it is for maintenance purposes.
The user totalizer, however, is based on the hardware totalizer.

The User Totalizer may be reset by clicking the Reset button in the
window. The window’s update rate and flow units displayed may be set
by the user (See Section 7.4). The window shows the total elapsed time
since the last reset.

The User Totalizer window is shown in Figure 8-4.

User totalizer options are set via the User Totalizer options (see_Section
7.4).

N

Total Elapsed Time
{0.050 L |0:0:5:51

Figure 8-4 User Totalizer Window

Legend->

The Main Graph window shows device measurements such as flow, flow
set point, pressure, pressure set point, temperature, and valve position,
over time. It also features some commonly used control functions.

<-User Annotation

Main Graph->

0

Control Buttons->

% 108

Start Swp | fesnc | GCapure | Print Annotation Exit

Elapsed Time (Seconds)

Meters Panel-> o

[foo%
Status Panel-> —

Flow WValve Curront Tank Tom, Gontrol Source  Set Point
] [po57c

Fao%

foom

& Dighal fooo I
 Analog

Full Scal

Graph Status Panel-> | f=

Started

{3000 SCCM [Actve

Aarm Valva Stato Data Logging
ALAT Fomat forr

Figure 8-5 Main Graph Window
(actual appearance may vary depending on device type)

When the main Graph window is opened it does not start monitoring
automatically. To start monitoring, click the Start button. Click Stop to stop
monitoring. Click Start to re-start or Resume to resume monitoring.
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There are a number of options of the graph that the user can select. They
can be selected in the Tools->Options->Graph menu (See Section 7.1).

The parameters that are graphed on the window, the units used for the
parameters, X scale, Y scale, and legend are all user options.

The left side Y axis is for flow, flow setpoint, pressure, and pressure
setpoint. The right side Y axis is for valve position, valve current,
temperature, and density.

The Meters Panel shows important device measurements. (The name
“meters” was chosen because a flow meter measures flow, a
temperature meter measures temperature, etc.). The exact parameters
that are shown may change depending on the user graph settings and
the type of device (See Section 7.1). The Meters Panel is also where the
user selects the control source and set point.

The Control Source can be either Digital (BEST Software) or Analog
(External) for control of the set point. If the control source is set to digital,
the user controls the set point via BEST software via the diagnostics port
(see Section Set Point control below). If analog is selected, the software
no longer controls the set point, (but can still monitor the set points) — the
set point is control by an external controller physically connected to the
device on its normal control port (and not via the Diagnostics port).
Selecting analog disables BEST software’s set point up/down control.
Selecting digital control re- enables it. Changing the Control Source from
analog to digital will cause the software to change the device’s set point to
0 for safety.

The Set Point Control allows the user to set the device’s set point via
BEST software (if Control Source is set to digital). The units for the set
point are displayed next to the numeric up/down control. These units are
the same as set by the graph options for set point (flow or pressure set
point depending on the type of device ). If the user changes the units
options under the graph options menu, the units here will be updated to
match and the numeric value will be updated to the equivalent units.

The Basic Status Panel shows some basic status parameters. The
displayed parameters are:

Monitoring: Whether the main graph is currently Running or Stopped.

Full Scale: Displays the full scale flow or pressure range of the active
device (value and units).

Communication: Will show “Active” or the last error message, if any.

Alarm: Will show “Alarm”, “Warning” or “Normal”. Alarm will show if any
alarm is active. To see which alarm is occurring, open the Alarm Status
window (See Section 8.2). If there is no alarm, but a warning is occurring,
this will show “Warning”. To see which warning is occurring, open the
Alarm Status window (see Section 8.2).

Valve State: Will show the valve control state: Manual, Normal, Open, or
Closed. Manual means manual control, normal means set point control of
the valve. Open means valve override open. Closed means valve is
forced closed.

Control Source: Analog or Digital.
Flow Totalizer: The value of the hardware totalizer (See also Section 8.4).
Data Logging: On Or Off.

Totalizer: The value of the hardware totalizer
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There is a user Text Annotation block that can be used for labeling
purposes. The text can be edited, moved, and resized. To edit the text
block, click on the text block, type in the new text, then click off the block.
To move the text block, click on the text block and a frame will appear -
then drag the box to the desired location. To resize the text block, click
on the text block and a frame will appear — then drag one of the handles
(sides or corners). To clear the text, select the text and edit it to an empty
text string. If the text is hidden, click Find Annot. Double click the text box
to edit the text.

Screen Capture: The graph can be saved to a graphics file by clicking
Capture. Supported graphics file format are jpg, bmp, gif, png, and tiff.

CAUTION: The default file path for the capture file after installing or
updating BEST will be set to a subfolder of the BEST folder. After
installing or updating BEST, these folder path should be changed to
a folder on your personal computer or network (preferably on a
backed-up folder location).

Print Screen: The graph can also be printed. Click Print.

Cursor: The user can display a cursor on the graph. A cursor is cross-
hair that can pin point a location on the graph. To activate a cursor, click
anywhere on the graph with the mouse. A crosshair appears and in the
lower right corner of the graph, a box appears with the X and Y location
of the cursor (see Figure 8-6). To move the cursor click on another
location in the graph and the location of the cursor is updated in the box.
To remove the cursor, right click on the graph. A context menu appears —
click Clear Cursor (see Eigure 8-7).

Carmar Vs
M Vb s

N
Ulawnrd Thams (Secomin i YVehm W72

N | Y | | Copowe | vt | Twdieos | a4 |

Figure 8-6 Main Graph Window with Cursor
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Figure 8-7 Main Graph Window with Context Menu

Zoom: The user can zoom in on a portion of the graph. To zoom in, click
anywhere on the graph with the mouse, then drag to form a rectangle,
then release the mouse. The graph shows a zoomed area of the graph

and scroll bars appear (see Figure 8-8). To remove the zoom effect, right
click on the graph. A context menu appears — click Reset Graph Zoom

(see Figure 8-7).

T BEE
d
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) “ » »
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Figure 8-8 Graph Window Zoomed

NOTE: For some parameters, changing graph settings while the
graph is running may require the graph to be closed and re-
opened for the changes to take effect.
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Chapter 9 Tools Menu
|

The Tools Menu Item features some convenient utility tools (for
reference only). Most of the features in this menu do not require a device
connection.

on Monitoring | Tools | Window Help
Pressure Units Calculator
Flow Units Calculator
Temperature Units Calculator
Density Units Calculator

Figure 9-1 Tools Menu

9.1 Pressure Units Calculator

The Pressure Units Calculator Menu Item opens a convenient utility
that can convert a pressure value from one unit to another.

Pressure Units Calculator i

From Units To Units
|psia :J I psig ;I
From Value To Value
[14.7 10.004051

_ et | [calcuate |

Figure 9-2 Pressure Units Calculator

9.2 Flow Units Calculator
]

The Flow Units Calculator Menu Item opens a convenient utility that can
convert a flow value from one unit to another. The user can optionally
factor into the conversion the reference temperature, and pressure.

Conversions involving mass-based units require a gas symbol in both
drop-down controls.
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From To

Flow Units Flow Units
kg/h -] m*3/h -]
Value Value
140 l444.721576
Operating Temperature (°C) Operating Temperature (°C)
0 0
Reference Pressure (KPa) Reference Pressure (KPa)
101.325 101.325
Gas Symbol Gas Symbol
2 7 2 g

“Default Ref. Temp = 0°C

*Default Ref. Pressure = 101325 kPa

Exit [Galcuiate_|
Calculation complete.

Figure 9-3 Flow Units Calculator

9.3 Temperature Units Calculator
|

9.4  Density Units Calculator

The Temperature Units Calculator Menu Item opens a convenient
utility which can convert a temperature value from one unit to another.

ol

From Units To Units

F i c ]
From Value To Value

70 21.111

Exit

Figure 9-4 Temperature Units Calculator

The Density Units Calculator Menu Item opens a convenient utility that
can convert a density value from one unit to another.

Lookup Gas Density will calculate and show the density of the gas based
on the reference temperature and pressure using the FloCom gas
database.
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Figure 9-5 Density Units Calculator
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Chapter 10 Device Comm Menu

The Device Comm Menu Item is where BEST software performs
communication tasks with a device. The Connection menu item
establishes communication with a device. The Terminal menu item
provides low-level communication (sending commands) with a device.

Bupport Tool - Version 4.5.0.1

i | Device Comm | Device |
| Connection |
Terminal

Figure 10-1 Device Connection Menu

10.1 Device Connection Window

¥ Device Connection

Oick on a row above 1o select active device,

~Device Connection ~MACIDs —————
COM Port |C°M5 - Mac ID l—_|. Detach \
Baud Rate |optimize s

Next >>
All Next >

> Attach
Devices ||| (X Dawme | Close |

Figure 10-2 Device Connection Window, with No Devices Attached

Most features of BEST software require a connection to a device. If you
attempt to access a feature that requires a device connection and you are
not connected to a device, you will see a message box like the following:
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Get Current Version ﬁl

No device currently attached

Figure 10-3 No Device Connected Message

When BEST software starts, no devices are attached. Devices are
attached via the device connection window. For convenience, the
software opens the device connection window for you upon startup.

You can close this window if you wish. If it is closed, you may re-open the
window via the Device Comm->Connection menu or the Connection
button in the devices panel (See Figure 3-2).

For Rev A and Quantim devices, BEST supports only one device
connected at a time on a given COM port. The Next >> All Devices button
and BaudRate drop-down controls are not used for Rev A and Quantim
devices.

First, in the Device Connection/Port drop-down list (See Figure 10-2),
select the COM Port you are using to connect to your device.

Your selected port selection will be retained by BEST for your
convenience.

Click the Next > 1 Device button to find the connected device. After a few
moments, if a device is located, MAC ID 0 is listed in the Mac ID drop-
down list.

Click on the Attach button. After a few moments, if it is attached, a row
appears in the connected devices box, as shown in Eigure 10-4.
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NEE

Connected Devices

COM Part | MAC ID | DevType | Se
[comi2 o

Click on a row above fo select active device.

 Device Connection r Identification
COM Port I(;0|v|12 - Mac ID |p vl
ID 0 = RS232 Diag Port Pelad
Baud Rate [qriinze 3]
Next >> Next >
All Devices | 1 Device Attach Close
Device Attached on COM12

Figure 10-4 Connection Window, with a Device Attached

Device Type Codes

In the Connected Devices box, under the Dev Type field, the possible
values are:

MFC Mass Flow Controller

MFM Mass Flow Meter

PC Pressure Controller

RT Remote Transducer Device

Attaching Multiple Devices Simultaneously:

BEST supports connecting to multiple devices simultaneously. There are
two methods of doing this:

1.) Connecting devices to a single COM ports.
2.) Connecting using multiple COM ports.

Connecting multiple devices to BEST requires a custom splitter cable
between a single COM port on the computer and multiple devices. (This
type of cable is not supplied by Brooks Instrument).

When using SLA Rev A or Quantim devices, only one device may be
connected to a given COM port at a time. However, you may attach both
SLA Rev A/Quantim devices and RS485 devices, if the FloCom and non-
FloCom devices are on separate COM ports.

*NOTE: You may not attach both FloCom and non-FloCom devices on
the same COM port (examples FloCom devices are SLA Rev B, PC1xx,
GF40, GF1xx, VDM300 and GP200 devices. Non-FloCom devices are
SLA Rev A, and Quantim devices.).
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(see the separate BEST manual for SLA Rev B, PC1xx, GF40, GF1xx,
VDM300 and GP200 devices.

Detaching a Device:

To detach a device, make sure that device is selected as the active
device (by the blue highlight bar), then click the Detach button. The
device will be removed from the Connected Devices list and from the
devices panel. This will also close any windows open for that device.

*NOTE: clicking the Detach button detaches the device highlighted in
blue in the Connected Device list, NOT the device select in the Mac ID
drop-down box.

*NOTE: If you change physical connections to the device or computer
while the software is running, you may need to exit the software and
restart it for it to recognize the new connection.

You may close the Device Connection window with the Close button or
clicking the “X” in the upper right of the Device Connection window’s title
bar.

When you exit the BEST program, all devices are detached
automatically.

10.1.1 Connecting to an Unconfigured Device

BEST can be used to attach to and set up devices (and “blank” boards)
that have not yet been configured, or have an invalid/unsupported model
code attribute. If you try to attach to such a device, and BEST does not
recognize the device’s model code, it will display the Fix Model Code
window (see Figure 10-5).

COM Port | MACID | DevType | Serial Number | Model Number

82 Fix Model Code Error

Device Configuration Code
SLAS5840S1BAB1C2ATH3TBABX0013000000001_LPMXOOOC7OF

Desired Device Type

Change | Validate

Invalid model code or unsupported product family

Next >> Next >
All Devices 1 Device

Attaching device at COM1....

Figure 10-5 Fix Model Code Window

The Fix Model Code window gives the user an opportunity to fix or set up
the model code. The user may fix the model code in one of two ways, as
explained below.

The Device Configuration Code text box shows the current model code of
the device. The user must select the Desired Device Type (SLA = SLA
Rev B). Then they may use either method below.

1. Manually type in the model code, if the user knows the correctly
formatted model code, then validate the code.
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10.2 Terminal Window

2. Setthe model code to a default value, then use the model code
window to set up the individual fields of the model code. This is
the preferred method.

*NOTE: The model window is not editable for SLA Rev A and
Quantim devices. So, the correct full model number would need
to be entered at the fix model code window.

To use method 1:
1. Select the Desired Device Type.
2. Manually type in the model code.

3. Click Validate. If the validation is bad, check the model code, re-
type, and try again.

4. Click Change.

5. The status bar will inform you if the change was successfully
applied.

6. Close the Fix Model Code Window.
To use method 2:
1. Select the Desired Device Type.

2. Click Default. The default model code for the selected device type
will be shown in the Device Configuration Code text box.

3. Click Change.

4. The status bar will inform you if the change was successfully
applied.

5. Close the Fix Model Code window.
6. Open the Model Code window (under the Device Config->Model
Code menu) (see Section 11.3) and set the fields to match your

device’s hardware.

After setting the model code correctly, the user should continue setting
up other attributes as necessary.

The Terminal provides low level communication access with a device. A
connection to a device is required for this feature. This feature is for
advanced users. A software license is required for this feature.

*NOTE: All numeric or date information entered this window must be in
English culture format. Likewise, any numeric or data information displayed
in this window are in English culture format.

Unlike for FloCom devces (such as SLA RevB/PC1xx/VDM300, etc.
devices), commands are typed in as numbers, not names, as shown
below.
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The terminal window also features a Continuous button to continuously
measure (once per second) a device attribute. This is convenient for
troubleshooting.

To read an attribute value, type the number of the attribute and Click the
Send Command button.

Device Terminal: (0107110353911002)

Read Command syntax: Attribute

Command Set Command syntax: Attribute=value
1127
Command Response
0107110353511002
Send Command | Continuous

* Al numeric and date information is/must be in English formatsAunits.

Exit

Command Sent
Figure 10-6 Terminal Window with a read operation

To write an attribute value, type the number of the attribute, followed by
the = sign, and then the new value. Then click the Send Command button.
The value will be written to the device and respond with the updated value
form the device.
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Device Terrminal: (07107110353511002)

Fead Command syntax: Attribute
Command Set Command syntax: Attribute=value

127=0107110353511002

Command Response
0107110353911002

Send Command | Continuous

* Al numeric and date information is/must be in English formats.units.

Exit

Command Sent
Figure 10-7 Terminal Window with a write operation
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Chapter 11 Device Config Menu

|
The Device Config Menu provides functionality to help a user
configure a device with settings such as model code, control
mode, alarm settings, and protocol settings. Access to individual
settings is device- and license-specific. Functions that are not
supported for a particular device will not be visible.

A e e e e g g

Device Config | Device Control Calibration

Dump File

Device Info

Model Code

Gas Page Configuration
Protocol Settings
Alarm Settings

Config Parameters

Figure 11-1 Device Config Menu (Quantim)

Device Config | Device Control Calibration

Dump File

Device Info

Model Code

Gas Page Configuration
Meter Simulate MFC
Protocol Settings
Alarm Settings

Figure 11-2 Device Config Menu (SLA Rev A)

Device Config | Device Control Calibration

Dump File |

Device Info

Model Code

Gas Page Configuration
Meter Simulate MFC
Config Parameters

Figure 11-3 Device Config Menu (SLA Rev A, Delta Lite)

A device connection is required to use most of the config functions.
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11.1 Dump Files

Also, for some menu functions, if device control source is set to external
(analog) control, the software may first ask if the user wants to set
control to digital/ BEST control (required for most config functions).

Digital Control? E

"% Device control source for 0107110353909001 must be set to Digital
' Control to continue.
Do you want to automatically set control to Digital Control?

Figure 11-4 BEST Control Message

BEST software allows the user to save and reload a (virtually) complete
set of device settings in a file. Access to this feature may be dependent
upon device type and software license level. This type of file is called a
dump file.

*NOTE: It is strongly recommended that when you first receive a new
device, to immediately save the settings in a dumpfile as a backup for
future reference.

BEST dump files are saved in an encrypted format. Quantim and SLA
Rev A Delta class devices use *.dat format. SLA Rev A DeltaLite/Smart
Il devices use *.cal format. (Both formats are encrypted).
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Dump File: (INIT)

— Save Fle
File Path

File Mame

|brooks init.cal

File Type —
|7{;- cal Select Fle Save Fle View File

— Load Fle
Fle Path
IC:\Fnglam Files (x86}\Brooks Instrument\BrooksExpentSupportToclDumps

File Name
[*INIT* _cal*

Select File Load File View File

Figure 11-5 Dump File Window, SLA Rev A Delta

File names are coded using the device serial number.

When the Dump File window opens, it shows a coded dump file name
for the current device serial number and selected dumpfile type. To
select a different file name, edit the file name/path, or select a new file
by clicking Select File.

To save a dump file, first select a file type under the Save File block,
then click Save File. If a file already exists, saving a file again will not
overwrite any existing file. It may take a few minutes to complete the
save operation.

For some older devices (SLA Rev A devices with firmware rev. <= AE),

when saving a dumpfile, the user will see an additional screen to select
which pages they want to save in the file.
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11.2 Device Info

Dump File Select Pages Form

 Select Flow Calibrations (Pages) to be Saved —

[~ Calibration 1 [ Calibration 6
" Calibration 2 [ Calibration 7
[ Calibration 3 [ Calibration 8
[” Calibration 4 [” Calibration 9
[ Calibration 5 " Calibration 10

r Select Pressure Applications (Pages) to be Saved —

I~ Galibration 1 7| Galibration 6

™| calibration 2 "/ Calibration 7

I~ Calibration 3 " Calibration 8

I~ Calibration 4 " Calibration 9

I~ Calibration 5 " Calibration 10
Caution

Selecting Calibrations or Applications that do not
already exist will result in the creation of those
pages.

Cancel Continue |

Figure 11-6 Dump File Window, Select Pages Form

A

An existing dumpfile may be used to reload settings into a device. The
file path of the last used dumpfile path is displayed in the File Path text
box on the form. To change the file click, click Select File or type in the
file path directly.

*NOTE: Take caution to load only a dumpfile specified for the current
device (same serial number). Prior to loading a dumpfile, the software
will check the serial number of the device and compare it to the serial
number in the dumpfile. If they don’t match, a warning will be displayed.
Itis STRONGLY recommended that you do NOT ignore this warning.

Toreload a dumpfile, first select a file by clicking the Select File button. Then
click Load File. A series of warnings will be displayed. A reload may take
a minute or two. After reloading, the device will be automatically rebooted
fi the device supports rebooting. Then, the results text box will show any
attributes from the dumpfile that were not able to be loaded. It is not
unusual for a few attributes from the file to fail to load.

The Device Info menu item allows a user to view selected information
about a connected device. This window is read-only, except for the
device serial number (useful for advanced users when rebuilding to new
device). The device serial number and sensor serial number are only
writable if the user has the Pro license and the device type is Quantim
B.
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11.3 Model Code Window

Bl pevice Info Farm: (0111120482076001) =R =
Manufacturer |
Device Type |MFC
Serial Number |0111120482076001|
Firmware 1D |Quantim B

Firmware Revision |aD

Sensor Serial Number |-|

Order Number |

Model Number [QMBC2L1B2A1A1ATLATKZATAA

Exit Write

Figure 11-7 Device Info Window
(the selected information shown may vary depending on device type)

The model code window allows the user to view (and edit with a license)
the device’s model code. The model code is read-only for Quantim
devices. The model code (also called the Product Data Code or “PDC”)
is stored in a device and identifies the type and options of a device. The
model code is a formatted string of text characters with coded fields
representing various device options.

Viewing the model code can provide key information for the user about a
device. The model code window can assist the user in decoding the
fields.

5 Model Code SLA Rev A Form X

Full Code:
'SLA7950D 1KGG 1A2A1HAMBAA

Farameter FPossible Values

Valve Type K| - |

Description
Normally Closed

Figure 11-8 Model Code Window
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11.4 Gas Page Configuration

The Gas Page Configuration menu item allows the user to do a
configuration of the settings for a device for a single gas “page”. This
menu item merely opens the Calibration window with the Customer
Page tab pre-selected. See Section 13.9 for more details.

11.5 Protocol Settings Window

The Protocol Settings menu only applies to the Quantim device. This
menu takes the user to another screen for setting the parameters for the
Hart protocol used by the Quantim device. See Section 15.5 for more
details.

11.6 RT Control Mode

The RT Control Mode window is used to change the current control
mode of an RT device between Flow control and Pressure control
modes. This window is only available for SLA Rev A RT devices.

*NOTE: the changes won’t be applied unless the user clicks Change.

RT Control Mode: (0108060 _|I:I|&

— Control Mode

Current Mode

® Flow

" Pressure

Change |
Exit |

Figure 11-9 RT Control Mode Window

Changing the Control mode will require a device reboot for the change
to take effect. The software will prompt and guide the user to do a
reboot.

11.7 Meter Simulate MFC

The Meter Simulate MFC window is used to allow a meter device to
simulate an MFC device. This mode is needed for specific calibration
situations, such as when calibrating a meter device using a temporary
external valve directly connected to a meter device’s electronics.
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A license is required for the use of this feature. This feature is supported
only for SLA devices.

There are two ways of calibrating an SLA meter device using BEST:

1. Using the valve output of the meter. Since the meter version of
Brooks SLA products contains the same electronics circuitry as the
controller version, it's possible to connect a standalone valve or a
compatible valve from a Brooks SLA controller to the valve output of
the electronics circuitry. If the Meter Simulate MFC window is used,
the meter device will act as a controller and can be calibrated just
like with any MFC controller. After calibration, the device type needs
to be configured back to MFM. Note that this valve connected to the
meter needs to be in the flow path during calibration (see also
Section 13.11 for full calibration instructions)

2. Using an external valve. In case it's not possible to connect a
standalone valve or a compatible valve from a Brooks SLA controller
to the valve output of the electronics circuitry, it's possible to put an
external valve in the flow path and regulate flow using this external
valve. Note that the device type needs to be configured to MFM.
During the calibration, the user will be prompted to manually adjust
the flow indicated in the pop-up window (see Eigure 13-27),to a
certain percentage by using the external valve (see also Section
13.11 for full calibration instructions).

_Ioi

Current Device Type

m

L
__ MFm_ |

FC
FM

Exit |

Figure 11-10 Meter Simulate MFC Window

To use this feature on meter device:

1. Click the menu item Device Config->Meter Simulate MFC.
Click MFC.

Perform calibration as with an MFC device.

Click the menu item Device Config->Meter Simulate MFC.
Click MFM.

a kD
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11.8 Alarm Settings
|

*NOTE: Changing the device type with this feature will also change the
model code and other attributes accordingly, so remember to change
this back to MFM device type when finished.

The software supports configuration of warnings and/or alarms for the
device. The exact alarm and warning settings supported depends on the
device. Pressure-related warnings and alarms, for example, will only be
supported by the PC and RT models. Configurable alarm settings
typically include alarm/warning/off, latching enable, contact enable,
limits, and delay time. If the device supports flash codes, the ALARM
LED will flash the specified number of times if a certain alarm or warning
is raised.

For more specific information on alarms and warnings, reference the
specific device installation & operations manual and/or supplemental
manuals for your device type.

For the SLA Rev A/Delta Lite/Smart Il class devices, alarm windows are
shown in Figure 11-11 and Figure 11-12.

For the SLA Rev A Delta Class, alarms are not configurable via BEST.

For the Quantim device, this menu opens the alarm settings window
described in Section 15.2.

REE
{Aiarm Setiings | Atarm Behavior |
Alarm Name Off  Waming Alarm latching Contact Flash  LowLimit High Limit Delay Actual
Enable  Enable Code  (%/°K/V) (%/°KV) (Secs) (VIPK)
| Diagnastic C c 0 - [12 = |
| Flow Alarm 1 » @ C I r [17 2 [0 = [1200 F 10 = |
| Flow Alarm 2 C c o r r [tlo 5 [w00 = [1200 = [10 = |
| No Flow Indication C & c r v fo = |20 = [o A |
| Setpoint Deviation » C o r r [s = [F00 = [ioo = [i0 =] |
| Totalizer Overflaw - ® C o = |
| User Pawer Supply » c o [v u [6 =1 [135 = [s308 = |10 = [2355 |
| Setpoint Analog Input Out of Range » ® C - r [s = [io = |
| Flow Analog Output Out of Range » C ® r r [« = = |
| Flow Aanlog Output Loop Open » g s - r El=| [ilo = |
| Flow Analag Sensor Out of Range » C @ r r = [io = |
| Zero Drift Alarm C & C r r [13 = [fo =0 = |
| Temperature C [ C r - 7 = [27315 [373.153 [10 = [298.0 |
| Flow Alarms When Setpoint Is Zero ® C |
| Flow Alarms During Valve Override @ C |
Close

Figure 11-11 Alarm Settings, SLA Rev A/Delta Lite/Smart 1l Class Devices
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NEE
Alarm Setiings {Alarm Behavior
‘ Output Alarm Behavior ITraCk j ‘ ;:r::avrv:::::;ss

[ZDD C;

Adjust Error Limit For Temperature |Enab|gd j

Alarm Delay (10 3 Seconds
Interlock Delay |50 3 Minutes

Safe State Enable IDisablgd j

Close

Figure 11-12 Alarm Behavior Settings, SLA Rev A/Delta Lite/Smart Il class devices

11.9 Config Parameters

The Config Parameters is where various configuration parameters are
viewed and changed for some device types (for Quantim and SLA Rev
A Delta Class devices, but not for SLA Rev A Smart/DeltaLite). The

exact tabs and parameters that are visible depends on the device type.

For SLA Rev A Delta Class devices, see Chapter 14.
For Quantim devices, see Chapter 15.
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Chapter 12 Device Control Menu
|

The Device Control menu provides functionality to control a device with
functions such as valve control, and rebooting a device. Menu items
visible may vary depending on device type.

Device Control | Calibration Moni
Reboot Device

Valve Control
Delta Device Services

Figure 12-1 Device Control Menu

12.1 Reboot Device
]

This window will allow a user to reboot a device. A reboot is similar to
cycling the power to the device. If the user clicks reset, and confirms,
the device will be reset and the device will remain attached to the
software.

Quantim devices do not support Reboot Device.

| Cancel\Exit I Reset |

Figure 12-2 Reboot Device Window

12.2 Valve Control
]

The Valve Control menu provides functionality to directly control a
device’s valve. Normally, the device’s valve may freely move up and
down as needed to regulate the flow or pressure of the controller device.
However, the Valve Control feature allows the user to directly take
control of the valve position.

This is not available for meter (MFM) devices, as they do not have
valves.

If control is set to Analog (external), the software will ask if the user
wants to set control to Digital (BEST) control. See Figure 11-4.
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Valve Control: (01B30370968) ;]EIE]

[ Valve Control Mode Manual Control
Current Mode m_ Current Position (%) D.00
MNormal | Open | Set Valve Position (%) 0.00 3:
Close | Manual ] Set

Figure 12-3 Valve Control Window

First, the user selects the desired valve control mode. The current valve
control mode is shown in the Current Mode text box.

Normal mode is when the valve automatically moves up and down to
regulate flow or pressure.

Open is when the valve is forced fully open. Closed is when the valve is
forced fully closed.

Manual is when the user can select a valve position from 0 to 100%.
When manual is selected, the Manual Control box on the right side of
the form becomes enabled. The user can view and set the valve position
(the user must click the Set button or click Set on the Up/Down numeric
control). The valve will then be held at this position.

*NOTE: if the user is using an external controller (such as the Brooks
0254) and that controller has its valve override enabled, BEST’s valve
control mode may not be able to change the mode or position.

When the user closes this window, if the mode is not in normal mode,
the software will ask the user if they want to set the mode back to
normal before leaving the window, as a reminder. Normal mode is
required for most other functions.

12.3 Delta Device Services

|
For supported SLA Rev A Delta class devices only, the Delta
Device Services menu provides special features to control a
device.
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NEE

— Selected Desired Service

® Zero Sensor

(| Store Calibration

" Save Non-Volatile Memory

" Transition To Executing State
" Transition To Idle State

" Device Reset

Execute Exit

Figure 12-4 Delta Device Services

Zero Sensor performs the sensor zero operation on the flow sensor for
MFC, MFM and RT devices (see also Section 13.2), or on the pressure
sensor for PC devices (see also Section 13.4).

Transition to Executing State and Transition to Idle State change the
device’s state, for supported devices.

Device Reset performs the same function as the Device Reboot menu

(see also Section 12.1).
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Chapter 13 Calibration Menu
|

The Calibration menu guides the user through the process of
calibrating and tuning a device. Customer devices are usually calibrated
from the factory. However, BEST allows an advanced user to calibrate a
device themselves

A software license is required for most calibration functions. Reference
Table 2-2 to determine if calibration features are supported on your
device.

Both flow and pressure devices need to be calibrated for accurate
control and measurement. The calibration menu includes functions for
sensor zero, flow and pressure calibration, valve and response tuning,
and analog input and output tuning.

CAUTION: Some of the features contained within the Calibration menu
can be used to alter the performance of the device. It is recommended
that you save the device configuration before proceeding with any
calibration or tuning function. For instructions on how to save the device
configuration, refer to Section 11.1.

Calibration | Monitoring Tools Window |
Sensor Zero

Analog Output
Analog Input

Cal Pages (Flow)
Calibration

Valve Tuning
Response Tuning

Figure 13-1 Calibration Menu
(not shown: Pressure controller Setup Diagram, RT/Aux Calibration)

13.1 Pressure Controller Setup Diagram

The Pressure Controller Setup Diagram menu displays a basic setup
diagram for pressure controller and RT devices. The diagram shows
typical setups for an upstream and a downstream application. These
diagrams are from the device manual but are available directly from the
software as a convenience. These are merely suggested setups for
reference — for detailed system analysis consult the device user manual
or contact Brooks Instrument.

The form also indicates the configured direction (upstream or
downstream) of the current device (See Figure 13-2).
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13.2 Sensor Zero

o Pressure Controller Cal Setup Diagram: (01340040147) =lolx

Suggested Setup For Pressure Controller Calibration

Prossurs convolior Mass fiow o omoiter
Vessel
Pressure Controlier Downatream

e Controller Downstre.

Vessal

Pressurs Gontrollar Upstream

E Configured Direction: Downstream

Figure 13-2 Pressure Controller Setup Diagram

13.3 Flow Sensor Zero

The Sensor Zero menu guides the user through a sensor zero
operation on either the device’s flow sensor or pressure sensor. The
software automatically detects the device type and sensor type, and
displays the appropriate form and performs the corresponding routine.
The exact procedure for zeroing the sensor differs according to device
type, according to the following subsections.

A sensor zero operation should be performed prior to a full calibration.
See the device user manual for device-specific additional information.

A flow sensor zero operation is performed for a MFC, MFM, or RT
device in flow control mode. For RT devices, this function zeroes the
internal flow sensor, not the remote transducer pressure sensor.

During the flow sensor zero operation there must be no flow through the
device. During the zero operation, with no flow, the operation reads the
current sensor value, and offsets it so that the reading becomes zero.

*NOTE: A flow device typically also includes a Zero pushbutton.
Pushing that pushbutton performs the same function as the software
operation.

Flow sensor zero operations instructions for two types of devices are
described in the following subsections:
1. SLARevA
2. Quantim
Zeroing a SLA Rev A Device:
NOTE: For SLA Rev A Delta Class devices, this same sensor zero

feature is also accessible via the Device Control->Delta Device Service
menu (see Section 12.3).

To zero the device’s sensor:

1. Allow the device to be powered on a sufficient time so that it
achieves its normal operating temperature (reference the device
user manual).
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2. Close any downstream shutoff valve.
The device should be full of process gas with no pressure
differential.

3. Wait at least 30 seconds for the flow signal to drop to zero.

Using the device’s Zero pushbutton or the BEST’s software zero
sensor function, zero the device:

If using the pushbutton, press the pushbutton until the device’s Status
LED flashes red, then release the pushbutton. A successful zeroing
operation is indicated by the Status LED being a steady green.

If using the BEST software zero sensor function, choose BEST’s
Calibration->Zero Sensor menu item to display the Tuning dialog box.

Flow Sensor Zero: (0107110353909001) _ ||:||ﬁ

Flow Sensor Zero Correction 0.03558
Actual Zero Value |0.00165
Flow Sensor State IIdIe

NOTE: Before zeroing the flow Sensor, be sure that the device has no flow (or
differential pressure applied) and that the sensor is stabilized for a
minimum of 30 seconds.

ZERO OPERATION MAY TAKE UP TO 30 SECONDS TO COMPLETE

Exit | Zero

Figure 13-3 Flow Sensor Zero Window

Click the Zero button. A message displays when the zeroing operation
is complete.

Zeroing a Quantim Device:

1. Allow the device to be powered on a sufficient time so that it
achieves its normal operating temperature (reference the device
user manual).

Use the process gas or fluid.
Set the Valve Override to open to start flow through the device.

For information on using the Valve Override, refer to Section
12.2.

4. |If the process fluid is liquid, allow it to flow long enough to purge
any air or gas bubbles from the lines and device.

*NOTE: It may be necessary to cycle the Valve Override from
open to closed to clear entrapped air bubbles. If the Valve
Override control is not available, then cycle the setpoint
between 0 and 100%.
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13.4 Pressure Sensor Zero

5. Close any downstream shutoff valve.

6. Wait one or two minutes for the flow signal to drop to zero.

7. Setthe Valve Override to closed, make sure the setpoint is zero,
and wait again for the signal stabilization.

The device should be full of process gas or fluid with no
pressure differential and no vibration.

8. Using the device’s Zero pushbutton or BEST software’s zero
sensor function, zero the device:

If using the pushbutton, press the pushbutton until the device’s Status
LED flashes red, then release the pushbutton. A successful zeroing
operation is indicated by the Status LED being a steady green.

If using the BEST software zero sensor function, click the Calibration-
>Sensor Zero menu. The Quantim Sensor Zero window displays. For
advanced users, some related attributes are shown in the Configure
panel and may be edited. Zero flow configuration values are shown in
the read-only fields in the Results panel.

Clicking the Start button begins the zero sensor process. The process
takes about half a minute. When the zeroing completes successfully, the
Status field will display “Passed.”

For pressure controller devices, the Zero Sensor function allows you to
zero the device’s internal pressure sensor when there is a no-flow
condition. The device also includes a zero pushbutton that performs this
same function.

A pressure sensor zero operation is similar to a flow sensor zero
operation and is performed for a PC device only on its internal pressure
sensor. For RT devices, the external remote transducer pressure sensor
is not zeroed using BEST (however, BEST does provide a range
calibration for this sensor - see Section 14.6).

NOTE: Itis normally not necessary to zero the device’s pressure sensor.
However, if you decide that it is necessary, then you will need to pull a
vacuum of less than 0.1 torr on the device to ensure actual zero pressure
through it.

To zero the device’s sensor:

1. Allow the device to be powered on a sufficient time so that it
achieves its normal operating temperature (reference the device
user manual).

2. Use the process gas.

3. Setthe Valve Override to open to start flow through the device.
For info on using the Valve Override, refer to Section 12.2.

NOTE: It may be necessary to cycle the Valve Override from open to
closed to clear entrapped air bubbles. If the Valve Override control is not
available, then cycle the setpoint between 0 and 100%.

4. Make sure the device’s valve-side connection is blocked (for
example, by using a shutoff valve).

5. Pull a vacuum of less than 0.1 torr on the sensor side of the
device.

6. Wait one or two minutes for the flow signal to drop to zero.

The device should be full of process gas with no pressure
differential and no vibration.
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7. Using the device’s zero pushbutton or the software sensor zero
function, zero the device:

If using the device pushbutton, press the pushbutton.

If using the software sensor zero function, open the Calibration->Sensor
Zero menu and it will bring up the Pressure Sensor Zero window.

Pressure Sensor Zero: (0111060464527001) - |D|ﬁ

Pressure Sensor Zero Correction |0_58?93

Actual Zero Value |—0_00001

Pressure Sensor State IIdIe

NOTE: Before zeroing the Pressure Sensor, be sure that the device has no pressure
applied, a vacuum is applied if required, and that the sensor is stabilized for a
minimum of 30 seconds.

ZERO OPERATION MAY TAKE UP TO 15 SECONDS TO COMPLETE

Exit | Zero

Figure 13-4 Pressure Sensor Zero Window

Click the Zero button, and the software will indicate when it has
completed.

13.5 Analog Output Calibration
|

The Calibration->Analog Output menu allows the user to select the
mode/range, check the adjustment, change the adjustment, and set
some other related attributes. A license is required for this feature.

The Analog Output Calibration menu guides the user in verifying and
calibrating (or “tuning”) the analog output of the device, if it has an analog
I/0 option. The analog output provides a DC voltage or current
proportional to the flow or pressure reading of the device. The range and
type of output is a device option.

A typical setup for calibrating an output voltage is shown in Figure 13-5
and an output current in Figure 13-6. See your device’s user manual for
specific information about your device. Contact Brooks Instrument to
obtain a breakout board for easy connections. An alternative would be to
use a device such as a Brooks Instrument Model 0254.
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+

Power Supply
135 - 27 Vde

a=i + OMM
IQPOO0OO0O0 O Voltmeter)

Notes:

1. Refer to the DMM specifications, as provided by the Service Tool.
2. T cable shields 1o ground at one end only.

Figure 13-5 Typical Analog Output Calibration Setup, Voltage

Power Supply
135-27Vé&e

! '

OMM
000 bd 00 o * (Precision
1IQOOO0 OO0 O ANt Current Meter)

0815 Connector | Lol R

Notes:

1. Refer to the DMM specifications, as provided by the Service Tool.
2. R 5 500 Qfor supply < 16 Vdc R 5 380 Q for supply 2 16 Vdc.
3. Tie cable shields to ground at one end only.

Figure 13-6 Typical Analog Output Calibration Setup, Current

The Low Output Cutoff is a percentage of full scale reading below which
the analog output is forced to zero volts. For example, if the Low Output
Cutoff is set to 5% and an MFC device is reading 4% flow, the analog
output will put out 0 volts. To disable this feature, set Low Output Cutoff
to 0%.

The other parameters can be changed here as well.

The user can change the Output Configuration mode (voltage or current)
by clicking on one of the range buttons. The mode is shown in the
Current Mode text box. (See Figure 13-7)

The user can check the current analog output calibration by clicking on
the Check button. Then the software will display another window (See
Figure 13-8), asking the user to specify a voltage or current. Enter a
voltage or current (within the range of the current analog output mode)
and click Set. Then verify the voltage as read by an external measuring
device (such as a multimeter or Brooks Instrument Model 0254
controller).
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Calibrate Analog Output If0: (0107110353909001)

 Output Configuration

0to 5 VDC
1to 5VDC |

8 [a]

Current Mode I(] tos5V
Low Qutput Cutoff (%) Io_o 3:

0 to 20 mA |
4 to 20 mA |

Damping (secs) lﬁ
Qutput Lock-in Error Limit (%)

Transient Lock-in Time (sec)

 Output Calibration

Check | Base
Calibrate |
Restore |

Multiplier

|0_08149?
|0_898979

Exit |

Figure 13-7 Analog Output Calibration Window

Analog Output Cal Check

-olx]

Qutput Value

[ = vbe

Set

Exit |

Figure 13-8 Analog Output Check Window
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-[ol

Test Point 0VvDC

Output Value lm 3; VvDC

Enter the measured output value.
Then click Accept when done, or cancel.

Accept | Cancel I

Figure 13-9 Analog Output Cal, Low Point

a5 Analog Output |0 Cal RevA Entry Form: (01B30180090) *
Setting Units User Entry Stored Calibration Values

Offset 0 VvDC lo.ooo = |-0.000027

5 VDC [5000 = [o.807617
Span

vDC 0.00
Test
Restore ‘ Exit ‘

Figure 13-10 Analog Output IO Cal RevA Entry Form

The user can calibrate the analog output by clicking on the Calibrate
button. This will open the Analog Output IO Cal RevA Entry Form
(Figure 13-10).

Click the Offset button. The device will output a voltage or current at
approximately 0. Enter the value of the voltage or current from the
external meter in the User Entry text box for Offset and click enter.

Click the Span button. The device will output a voltage or current at
approximately full scale analog output. Enter the value of the voltage or
current from the external meter in the User Entry text box for Span and
click enter.

Behind the scenes, the software performs an interpolation to calculate
an offset and factor (or, “base” and “multiplier”) in the device.
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The user may test the new analog output calibration by clicking the Test
button. The user may then enter any value of voltage or current within
the device’s range and verify the out value on the external meter.

The user may revert back to the original values of all parameters (when
the Analog Output form was last opened) by clicking the restore button
(Figure 13-7).

Quantim Devices: The analog output calibration for Quantim devices is
similar to the SLA Rev A device, except that the Quantim has two
analog outputs, a primary a secondary. After the user clicks the
Calibration->Analog Output menu, and before displaying the output cal
window, BEST will display a choice for the user to select one or the
other analog output.

Select Primary / Secondary Output

Select Analog Output:

Secondary | Cancel |

Primary

A
Figure 13-11 Analog Output Cal, Select Analog Output Window

After selecting primary or secondary, the user will see the primary or
secondary analog output window.

Calibrate Analog Output I/0: (RGNL MNGR 16)

~ Output Configuration

0 to 5 VDC
4 to 20 mA |

=0l

Current Mode |4 to 20 mA
Low QOutput Cutoff (gr/hr) |0.000 3:

@ Primary

Output Selection
’7 | Secondary

~ Output Calibration

Check | Base I()_ 160650
Calibrate | Multiplier |0_804101

Restore |

Exit |

Figure 13-12 Primary Analog Output Cal Window
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13.6 Analog Input Calibration

Calibrate Analog Output I/0: (RGNL MNGR 16)

- Output Configuration

0 to 20 mA
4 to 20 mA |

=0l

Current Mode

4 to 20 mA
0.000 3:

Low Output Cutoff (gr/hr)

" Output Selection

' Primary ® Secondary

~ Output Calibration

Check
Calibrate
Restore

Base

-0.029121
0.652501

Multiplier

Exit |

Figure 13-13 Secondary Analog Output Cal Window

The Analog Input Calibration menu guides the user in calibrating (or
“tuning”) the analog input of the device, if it has the analog 1/O option. If
the device’s Control Source is set to External (See Section 8.4), the
device responds to an analog input as either a DC voltage or current,
changing its flow or pressure set point proportionally to the voltage or
current. The range and type of input is a device option.

The Analog Input Calibration menu allows the user to select the mode
and range, check the adjustment, change the adjustment, set the Low
Input Cutoff and other attributes. A license is required for this feature.

The Input Adjust window allows you to select the analog input mode and
set input configuration parameters. Before you begin, perform a sensor
zero operation.

A typical setup for calibrating the analog input for voltage is shown
below in Figure 13-14 and for current in Eigure 13-15. See your device
user manual for specifics about your device connections. Contact
Brooks Instrument to obtain a breakout board for easy connections. An
alternative would be to use a device such as a Brooks Instrument Model
0254.
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Notes:

1. Refer 1o the DMM spacifications, as provided by the Service Tool.
2. Tie cable shields 10 ground at one end only.
3. Input impedance = 125 Q.

4. Absolute maximum input (without change): 25 mA.

+ +1
Precision DMM
F 5 Voltage (Precision
l B Source Vokmeter)
+
Power Supply D000 O0O00 &
13.5- 27 Vdc 1@ OO0 O OO Oy
== 0815 Connector r;7
Notes:
1. Refer to the DMM specifications, as provided by the Service Todl.
2. Tie cable shields 1o ground at one end only.
Figure 13-14 Typical Setup for Calibrating an Analog Input for Voltage
+
Precision
Current
caminis Source
Din ¢ .
Pin & i oo +
DMM
+ (Precision
Power Supply OO0 O0OO0O0 08 Current Meter)
135 - 27 Vde XX X-X-X-X-} -
e D815 Connector ,_}_,

Figure 13-15 Typical Setup for Calibrating an Analog Input for Current
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The Low Input Cutoff is a percentage of full scale reading on the analog
input below which the device set point is forced to zero. For example, if
the Low Input Cutoff is set to 5% and the analog input is at 4%, the set

point will be set to 0. To disable, set Low Input Cutoff to 0%.

The Softstart Ramp Time parameter allows user to ramp the set point in
a certain time period specified in milliseconds (ms). For default behavior,
set this parameter to 0 to allow for the fastest possible set point ramp
time.

The user can change the Input Configuration mode by clicking on one of
the five range buttons. The current mode is shown in the Current Mode text
box.

The user can check the current analog input calibration by providing a
voltage or current with an external source (such as a power supply or

Brooks Instrument Model 0254 controller) to the device’s analog input,
then viewing the measured input “live” level in the Measured Input text
box.

*Note: Sometimes the valve may oscillate during the time between
adjusting setpoint input base and multiplier. This is a normal event that
will resolve itself immediately after setpoint input multiplier is adjusted.

The user can calibrate the analog input by clicking on the Calibrate
button. The calibration process prompts the user to supply external
voltages or currents to the device’s analog input at two levels (high and
low), then performs an interpolation to calculate an offset and factor (or,
“base” and “multiplier”).

At each of the two points (low and high), supply an external voltage or
current as directed. The live voltage or current is shown in the Measured
Input text box. Click Accept when ready each time.

Calibrate Analog Input I/0: (0107110353909001) - Dl&

r~ Input Configuration

0to 5VDC Current Mode  j0to5V
110 5VDC Low Input Cutoff (%) 100

0 to 20 mA Softstart Ramp Time (mSecs) 500
4 to 20 mA Softstart Ramp Slope (%/sec) |100_00 5

Softstart Mode Off v
r~ Input Calibration
Calibrate | Base I(]_(](](]l](](]
Restore | Multiplier |1 _000000

Measured Input (VDC) I4_458

Exit

Figure 13-16 Analog Input Calibration Window
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Analog Input IO Cal RevA Entry Form: (01071 _ ||:||&

Setting Units Stored Calibration Values

Offset 0 vDC ID.DDDDDD

Span 5 VvDC |1.DDDDDD
Measured Input (VDC) |4.458

Restore | Exit

Figure 13-17 Analog Input Entry

The user may revert back to the original values of all parameters (when
the Analog Input form was last opened) by clicking the restore button.

13.7 RT/Aux Input Calibration

For RT devices, the RT/Aux Input Calibration menu allows the user to
enter scaling attributes for the remote transducer input. The auxiliary
input of an RT device is normally connected to the external (“remote”)
pressure transducer sensor.

This operation adjusts the input sensitivity to the sensor’s range (0 to 5V
or 0 to 10V - see your device user manual for details).

When the user clicks on the Calibration->RT/Aux Input Calibration
menu, it opens the Pressure Sensor tab of the Config Parameters
window (see also Section 14.6). At this window, the user can view and
modify attributes.

Delta Configure Parameters -|3/]
Control | Devica| Filters| Flow Sensor| Outputs [Pressure Sensor] Setpoint| Valve | Variables|

Linearization A4 Coeff. [0.14044 = DeviceNet Units for FS Press [ |

Linearization A3 Coeff. [0.00189 = Pressure Sensor Gain  [2.000 E|

Linearization A2 Coeff. [000234 = Last Calibration Date  [12/31/2001

Linearization A1 Coeff. [108073 = Next Calibration Due Date  [12/3172001

Linearization AD Coefl. [0.00006 = Calibrator's Name init

Remote Transducer Zero Corr [0.03929 E|
Pressure Sensor Zero  [0.00000 =
Full Scale Pressure Value [1000.00000 =

Read
Continuous

Read Once

Write

Exit |

Figure 13-18 RT Pressure Sensor Attribute Entry Window
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13.8 Cal Pages

13.9 Flow Cal Pages

The Cal Pages menu is where the user can select the active calibration
page, and create default pages. A “page” is a configured and calibrated
set-up of the device. A page is created at the factory, via the calibration
process (Chapter 13), or by creating a default page (from the Cal Pages
form). A page is selected from the set of pages (the “calibration data
set”) that have previously been created. For pressure controller devices,
a page is also called a “pressure application.”

Typically, this menu item is of interest only to users who have a device
with more than one calibration page stored in the device.

Quantim devices do not support cal pages, as they only have one
“page”, the “active” page.

Flow devices and pressure devices each have a separate set of
possible pages and thus, different Cal Pages windows. There are
separate menu items for flow pages and pressure pages — Cal Pages
(Flow) and Cal Pages (Pressure) - (see Figure 13-19 and Figure

13-20).

MFC and MFM devices have flow cal pages, PC devices have pressure
pages, and RT devices can have both types.

The Cal Pages window for flow devices is shown in Figure 13-19.

cal Pages (Flow): (0108060368146001) _ O ﬂ
 Process Gas Pages

Process Gas Page i

+2- 13 (1 cc/min @ 0.1 °C) - ERELE

Full Scale Value [1 cc/min

Gas Name |N2

Gas ldentifier |13 Create
Default

Reference Temperature I(),'I °C PEgE

Last Calibration Date |7."]3!2018 12:00:00 AM

Calibration Due Date |7I1312019 12:00:00 AM [~ Analog Page Select Enable

Exit

Figure 13-19 Cal Pages Window, for Flow Devices

The Process Gas Pages section of this form is where the user can view
and select from the existing set of created calibration pages. To see the
complete set of pages present in the device, click on the Process Gas
Page drop-down box.

The active page is prefixed with an asterisk in the Process Gas Page
drop- down box. Possible page numbers are 1 through 10. To activate a
page, select one of the pages from the drop-down box, then click
Activate. To view selected parameters of a page, select the page from
the drop-down box, and the parameters are shown below the drop-down
boxes.
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Pages cannot be deleted.

To create a new flow page: For Delta devices, click the Create Default
Page button which will open another window to create pages. For Delta
Lite/Smart Il devices, the Create Default Page button will not appear:
use the full calibration process, where supported.

Analog page selection (also called Analog Function Selection) is the
feature where an analog input pin on the device’s connector can be
used to select the active page externally. If analog page selection is
supported and is active, the external pin selects the active page and the
page cannot be selected via BEST software — the selection controls will
be disabled (see your device user manual for details for your device for
Analog Function Selection).

If a device supports analog page selection, the Analog Page selection
check box will be enabled. If analog page selection is currently enabled,
the checkbox will be selected — if not, the checkbox will not be selected.
The user may enable and disable analog page selection by checking
and unchecking the Analog Page Selection checkbox.

For some older devices (SLA Rev A devices with firmware revision
<= AE), a simpler page selection window will appear. Note with these
devices, note the warning that selecting a page number that doesn’t
currently exist will create that page.

Flow Cal Pages SLARevA (Old Firmware) Form: (0110040419689001) _ | Dlﬁ

~ Flow Pages

Page# )
Potvae

Full Scale Value |30()()(] cc/min
Gas Name IHydmgen

Gas |dentifier |H2

Reference Temperature I()_()()() °C

Caution

Activating a Page that does not already exist will

Exit

result in the creation of that page.

Figure 13-20 Cal Pages Window, for Flow Devices,
(legacy firmware)
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13.10 Pressure Cal Pages

The Cal Pages window for pressure devices is shown in Figure 13-21.

Pressure Application Page: (1)

Pressure Application Pages

Pressure Application Page

3:*S0psinb2 K
Activate

Full Scale Value |50.000 psia
Gas Name N2
Gas Identifier [13
Create Default
Page
Exit

Figure 13-21 Cal Pages Window, for Pressure Devices

The Pressure Application Pages section of this form is where the user
can view and select from the set of created pressure calibration pages.
To see the complete set of pages present in the device, click on the
Pressure Application Page drop-down box.

The active page is prefixed with an asterisk. Possible page numbers are
1 through 10. To activate a page, select one of the pages from the drop-
down box, then click Activate. To view selected parameters of a page,
select the page from the drop-down box, and the parameters are shown
below the drop-down boxes.

Pages cannot be deleted.

A license is not required to create pages. To create a default page, click
Create Default Page. A new window appears as shown in Figure 13-22.
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Pressure Cal Create Default Page: (0108060368146001)

- Existing Pressure Pages

Existing Presure Pages
1-= 1000 Torr N2 -

 New Pressure Page
User Full Scale Value I

User Pressure Units I j

RT Transducer

RT Transducer Full Scale Value I

RT Transducer Pressure Units I j

New Pressure Page Number

I Creato
Default
Page

[” Copy Current Cal/App

Exit

=0l x|

Figure 13-22 Create Default Page Window, for Pressure Devices

In this form, the Existing Pressure Pages section shows the existing

pressure calibration pages, the same as in the previous form (bu

t you

can’t change the active page this drop-down control, this is just for

viewing purposes).

In the New Pressure Page section, it shows selected parameters that
will be used in the new default page. For pressure controller devices, the

Full Scale Range here must be <= the internal transducer range.

Below that is the New Pressure Page Number drop-down box. T
can select a page number from 1 to 10 for the new page.

The RT panel is only shown for RT devices.

he user

To create the new page, click Create Default Page. If the user selected

a page number that already exists, the user will be prompted wh

ether

they want to overwrite the existing page. Note that the “default page”
that is created is not a calibrated page. The calibration attributes must

be entered in the Delta Config Parameters form.

Once the new page is created, it will appear in the list of process gas

pages.
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13.11 Calibration

SLA Rev A Delta and Quantim devices typically come from the factory
pre-calibrated and thus do not normally need to be re-calibrated in the
field. As of this release, BEST supports a semi-automated calibration
only for SLA Rev A Delta Smart Il devices. This requires a license. This
is described in this chapter.

For other device types, flow control or pressure control calibration can
be performed by manually calculating and entering calibration
coefficients and other data using the Config Parameters window (see
Chapter 14 for SLA Rev A devices, or Chapter 15 for Quantim
devices). A license is not required for these adjustments.

13.11.1 Flow Calibration - SLA Rev A Delta Smart Il Devices
]

BEST provides a semi-automated flow calibration for SLA Rev A Delta
Smart Il devices.

With supported devices, devices can create multiple flow calibrations in
a device, stored in “pages” in the device. The user can then switch
between calibrations by selecting pages.

The software automatically detects the device type and guides the user
in the appropriate type of calibration to perform. The processes and
windows that appear may be different depending on the device type and
calibration type.

The calibration process typically involves the following steps: setting up
a calibration, performing the calibration, validating the calibration, and
producing a calibration report.

To perform a calibration, the following conditions are required:

¢ The device has been powered on for a sufficient time to be warmed
up (reference device user manual).

e The sensor has been zeroed.
e There is a supply of gas.

¢ During the calibration process, the device must be in a thermally
stable environment. Rapid or significant temperature changes
during the calibration process will affect the device’s accuracy. See
also the device user manual.

Calibrating a meter (MFM) device is very similar to calibrating a Mass
Flow Controller (MFC). There are a few steps that are slightly different
and are described in these instructions where needed. The main
difference is to make sure you have a bench setup that can manually
adjust the flow going through the meter device. See also Section 11.7
for instructions for simulating an MFC device with a meter for calibration
purposes.

*NOTE: Make sure that the model code information is set correctly prior
to starting calibration (see Section 11.3).

An example flow calibration window is shown in Figure 13-23.
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Flow Calibration (SLA R

DUT Information
Serial Number
Device Type

Device Configuration

Process Gas Symbol

Process Gas Code

Ref. Temperature

Ref. Temp. Units ()

Ref Pressure

Ref_ Pressure Units

Process How Range®

Process Aow Units

Process Gas Density*

Gas Density Units

1333916001RDSHOW|

3916001RDSHOW)

[mFc

|5LA585I]5'IBAB'IC2A'IE4LBM

Pre—Cal | Calibration | Linearization | Validation |

R

R
KPa -
[120000 =
cc/min -
[1ieo17s =
bgms =]

* @ref. temperature and ref. pressure

Gas Page #

Cal Gas Comection Factor

Last Cal Date

C—
[Defaui user

10/26/2018

Set Default
Parameters

Create
Pre-Calibration
Gas Page

Figure 13-23 Flow Calibration Window (Pre-Cal tab selected)

At the top of the window is the DUT Information block. This information
is read-only and is for informational purposes only. The Device
Configuration text box is the model code.

Below that are four tabs: Pre-Cal, Calibration, Linearization, and
Validation (See Figure 13-23). The user normally executes these tabs in
order from left to right. Select each tab by clicking on it.

Pre-Cal Tab: The Pre-Cal tab is performed first. The Pre-Cal tab is
shown selected in Figure 13-23.

Below the Pre-Cal tab are a number of user-editable entry fields. When
the calibration window is first opened, these user-editable fields are
initially populated from the current page of the device if it exists (except
for reference pressure and units which are set to the last user-entered

values).

Alternatively, the user may click Set Default Parameters which will fill all
the fields with default values. This may be a good starting point for some

users.

In most calibration scenarios, the user may need to change these
values. For example, some users may perform calibration with a gas
that is different than their process gas (for example, a user may have a
process gas of Ar, but may calibrate with N2). BEST software can
accommodate these scenarios. The Pre-Cal tab information is for the
calibration gas, so if the user’s calibration gas is different than their
process gas, they will need to change this information to their calibration

gas.
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When changing the parameters, the user typically changes the values
from top to bottom (i.e., changes the Process Gas Symbol first, then
Process Ref Temperature, etc.).

As the user changes these values (and moves the cursor off the text
box), the Process Flow Range value is automatically re-calculated,
taking into account the other parameters in order to convert the range to
its equivalent. Finally, the user may manually change the range lastly, if
they need to adjust the auto-calculated range value. In the Pre-Cal tab,
usually this range value will be the equivalent of the full scale range from
the model code.

Clicking Get Gas Density will look up the gas density for the entered
process gas, adjust it for the entered reference temperature and
pressure, and display it under the Process Gas Density box.

Cal Gas Correction Factor is the factor comparing the flow of the cal gas
to the process gas.

Make sure to select the gas page number in which you want to store the
resulting calibration.

The user may then click Create Pre-Calibration Gas Page.

*NOTE: Always double check all user-entered values before clicking the
create page button.

The software will warn the user that the create process will overwrite the
target page if it already exists. After a few moments, the pre-cal page will
be created. The status bar will indicate success or failure of the page
creation process. The process will also make the selected page number
the active page.

After you have successfully created the pre-cal page, you can proceed
to the next tab, by clicking on the Calibration tab.

Calibration Tab: The Calibration tab is shown selected in Figure
13-24.
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EEI Flow Calibration (SLA RevA): (0107110353909001)

-loj]

DUT Inf
Serial Number

Device Type

Device Configuration

[0107110353909001
[MFc
[SLA5850S 1EAG6C2A1E4HBAA

Pre-Cal | Calibration | L

Set Point | Set Point
cc/min

Actual Flow | Device Flow | MFC Output | Sensor Flow | Valve Pos | Temp | StartMeas

cc/min cc/min Nomalized % °Cc

Click

10 5.000

Click

25 12.500

Click

50 25.000

Click

75 37.500

Click

[0 45.000

Click

50.000

Cal Points Profile (%)

Click

Point Stabilize Delay (Secs)

0; 10; 25; 50; 75; 90; 100

Zero
Sensor

Set Point
Zero

h 4

Edit
Points

Stop
Meas

Optimize
Sensor

Figure 13-24 Flow Calibration, Calibration Tab

The Calibration tab performs a calibration using the Pre-Cal page created
in the previous subsection as a starting point.

The Zero Sensor button performs the same function as the Calibration-

>Zero Sensor menu item (Section 13.2). The sensor should be zeroed
prior to starting the calibration on the Calibration tab.

Optimize sensor performs an automated adjustment for the sensor
range. This is optional. It should be done before starting the grid
measurements.

The Point Stabilize Delay value determines how much time delay occurs
after clicking a set point button before the user may enter a flow value.
This is to help prevent the user from entering a flow value before the
flow has stabilized after changing a set point. The delay for the
Calibration tab is always the same value as for the validation tab (see
Validation Tab section below).

The grid in the center of the Calibration tab is the calibration grid. Each
row of this grid represents a set point. Each column represents a
measurement at the set point. A number of set points will be measured
and characterized to provide a correction for accuracy.
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e
Points (in %)

|5; 15; 24; 43; 62; 81; 100

Enter semicolon-separated string of set points.

Save Default

Figure 13-25 Edit Setpoints Window

The two set point columns represent the set point values in percentage
(of full scale) and absolute flow units. The number and values of the set
points are user- configurable.

To change the set points, click on the Edit Points button. The Edit
Setpoints window appears, as shown in Figure 13-25.

Type in or edit a semicolon-separated list of set point percentages.
Rules for the set point list are as follows:

e Must be a semi-colon-separated list.

e Number of points must be between 2 and 12.

e Allfields must be a numeric integer or floating point.
e All numbers must be between 0 and 100.

e List may not contain duplicate numbers (duplicate numbers are
allowed on the on the validation tab).

¢ Numbers must be incremental, left to right (non-incremental
numbers are allowed on the on the validation tab).

To set the list to its default set, click Default.

When done, click Save, then Exit. The calibration grid now contains the
new set of set points.

The first row of the grid contains the titles of the columns. The second
row contains the units for each column.

The calibration of a setpoint is started by clicking on a Click button in
one of the rows under the StartMeas Column. Clicking on one of these
buttons starts a live measurement at the set point of the clicked row.
The software will set the device’s set point to the value in the set point
column, and then continually read the device’s output including flow,
temperature, and valve position. See Figure 13-26.
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B Flow Calibration (SLA RevA): (0107110353909001) - |O0) X|
butT
Serial Number [0107110353909001
Device Type WC

Device Configuration [SLA5850S1EAGBC2A1E4HBAA

Pre-Gal Calibraton | Linearization| Validalion

Set Point | Set Point  Actual Flow Device Flow MFC Output  Sensor Flow  Valve Pos  Temp  StartMeas

Cal Points Profile (%) Point Stabilize Delay (Secs)
E; 10; 25; 50; 75; 90; 100 30 -

Zero Set Point
Sensor Zero

Stop. | Edit Optimize
Meas Points Sensor

Figure 13-26 Calibration Tab (filled out)

NOTE: When performing this calibration with a meter type device, a
pop-up window will appear, prompting the user to manually adjust the
flow through the device (See Figure 13-27). Since meter devices do not
have a valve, the user must adjust the flow manually in their system.
Also, the Valve Position column will not show valid data for a meter
device, of course.

Setpoint = 100% ﬂ

Set Flow to 5,000.00 +/- 250.00 cc/min

Figure 13-27 Flow Cal, Meter Setpoint Prompt

An external flow measuring instrument is required. The user will read the
flow measurement from the external instrument and manually type it into
the Actual Flow column.

*NOTE: If the actual flow is not within 5% of the set point, the MFC
output columns will turn red as a warning. When calibrating meters, take
care to accurately manually adjust the flow rate (until the columns are no
longer red).

To go to another row (another set point), click a Click button in one of
the other rows under the StartMeas Column. All rows must be filled out
to continue the calibration beyond this tab. Set points can be completed
in any order.

To stop live measurements, click the Stop Meas button or click on
another tab.

The Zero Set Point button changes the device set point to 0% (useful if
the set point list does not contain 0%) and stops the live measurements.
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When you have filled out the grid info for all set point rows, you should
click Stop Meas.

Then you can proceed to the next tab, by clicking on the Linearization
Page tab.

Linearization Tab: The Linearization tab is shown in Figure 13-28.
-[5/x|

DUT Inf
Serial Number |01 07110353909001

Device Type IMFC
Device Configuration |SLA585031 EAGE6C2A1E4HBAA

Exit

Pro-Cal Calibration | Linearization | Validation|

Device Cal. Temperature (°C) [30.010

User |[Default User

Polynomials

Ao [ooo01
Al [Ta719
A2 [0.1520
A3 02112
A4 [13156

Calculate
Polynomials

Figure 13-28 Flow Calibration, Linearization Tab

The linearization tab process uses the calibration data from the
Calibration Tab to calculate polynomials for a curve fit and then stores
these coefficients in the device, upon clicking on Calculate Polynomials.

When finished, click on the Validation tab.

Validation Tab: The Validation tab is shown selected in Figure 13-29.
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a5 Flow Calibration (SLA RevA): (0107110333911002)

DuT
Serial Number
Device Type

Device Configuration

Il)1l)71 10353911002

MFC

IS_ASBSOS‘IEAGGCZAKHQBAA

Pre-Cal | Calibration | Linearization Validation

Validation Points Profile (%)

Set Point | Set Point Actual Flow | Process Flow | Device Flow | MFC Output | Sensor Flow | Valve Pos | Temp | Error | Tol. StartMeas

% | cc/min (N2) | cc/min (N2) cc/min ccfmin | Normalized % “C %= % sp.

10 40.000 40.3 40.300 40.017 0.1000 0.0658 50.18| 23.35| 0.75 2.00 Click
25 100.000 99.9 99.900 99.965 0.2499 0.1827 51.32| 23.32| -0.10 1.00 Click
50 200.000 200.5 200.500 199.957 0.4999 0.3286 52.62| 23.26| 0.25 1.00 Click
75 300.000 300.99 300.990 299.981 0.7500 0.4829 54.15 23.24 0.33 1.00 Click
90 360.000 359.9 359.500 359.964 0.899% 0.5718 55.30| 23.18| -0.03 1.00 Click

400.000 404.5 404.500 400.007 1.0000 0.6255

Point Stabilize Delay (Secs)

[10; 25: s50; 75: 90; 100 1 =
Edit Points
Tl *Make sure your ref. instrument ref. temp. is set to 21.1°C
[Page 3: N2 (400 co/min @ 21.1 °C)
Set Point Validate Create Cal
Zero Sensor Ze Stop Meas ‘ A | Sheet

Data reading for setpoint 10%

Figure 13-29 Flow Calibration, Validation Page (filled out)

The Validation tab performs a validation check of the calibration. The
page verified is the current page.

The grid in the center of the Calibration tab is the validation grid. Like
the calibration grid, each row of the validation grid represents a set
point. Each column represents a measurement at a set point. A number
of set points will be measured and checked for accuracy.

The set point columns represent the set point values in percentage and
absolute flow units. The number and values of the set points are user-
configurable. The set of validation points does not need to match the set
of calibration points. To change the set points, click on the Edit Points
button. The Edit Setpoints window appears, as shown in Figure 13-25,
the same way as for calibration set point selection.

The Point Stabilize Delay value determines how much time delay occurs
after clicking a set point button before the user may enter a flow value.
This is to prevent the user from entering a flow value before the device
has stabilized (in terms of flow control) after changing a set point. The
delay for the Validation tab is always the same value as for the
Calibration tab (see Calibration Tab section above).

The first row of the grid contains the titles of the columns. The second
row contains the units for each column.
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Like the calibration tab, the validation for a set point is started by clicking
on a Click button in one of the rows under the StartMeas Column. The
software will set the device’s set point to the value in the set point
column, and then continually read the device’s output including flow,
temperature, and valve position. See Figure 13-29.

*NOTE: when performing this validation with a meter device (MFM), a
pop-up window will appear, the same one that appears for the
Calibration tab, prompting the user to manually set the flow through the
device (See Eigqure 13-27). Since meter devices do not have a valve,
the user must set the flow manually in their system. Also, the Valve
Position column will not show a valid value for meter devices.

*NOTE: If the actual flow is not within 5% of the set point, the MFC
output columns will turn red as a warning. When calibrating meters, take
care to accurately manually adjust the flow rate (until the columns are no
longer red).

*NOTE: The accuracy calculation is the comparison of the expected flow
and external actual measurement. The pass/fail criteria (red or green) is
based on the percentage of full-scale for allpoints.

Like the calibration tab, in the validation tab the user must enter the
actual flow into the Actual Flow column, the column with a yellow
background. An external flow measuring instrument is required. The
user will read the flow measurement from the external instrument and
manually type it into the Actual Flow column.

To go to another row (another set point), click a Click button in one of
the other rows under the StartMeas Column. All rows must be filled out
with valid numeric data to complete the validation and create a
certification sheet (see section “Create Cert” below). Set points can be
completed in any order.

Once a user types in an actual flow value, the error percentage is
automatically calculated and updated for the current row.

Clicking the Validate Accuracy button stops live measurements and
recalculates the accuracy for all set points (all rows). The accuracy

calculation compares the target set point/flow rate to the (manually
entered) external meter value.

At any time, to stop live readings, click the Stop Meas button.

The Zero Set Point button stops live measurement and changes the
device set point to 0% (useful if the set point list does not contain 0%).

When you have filled out the grid info for all set point rows, you should
click Stop Meas. Then, if desired, you can proceed to print a certification
report (see next section).

Create Cert: Once the validation is completed, the user can print out a
certification sheet (or “Cert”). This is a report showing the validation
results data and some custom user information.

Click the Create Cert button. A window will open showing a pre-selected
set of configuration data. It also allows the user to choose a set of
custom configuration data items that will appear on the report, in
addition to the calibration data. The user may select, edit, and save the
set of custom configuration data for the report (See Figure 13-30).
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The fields with a white background are initialized with values from the
device or software. Fields with a yellow background are initialized with
values from a user profile. A user profile is a set of user-selected values
that are stored so that the user does not have to repeatedly type in the
same values. The user saves a set of values in a profile, creates a
profile, and selects a profile. The fields with a gray background cannot
be changed by the user. The user may also select the image that
appears on the footer of the report. The user may choose the default, or
may provide their own logo.

The user may also select the number of decimal places that appear in
the tabular data on the report, via the Decimal Places box.
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Figure 13-30 Flow Cal, Cert Sheet Preview Page

After this, click Generate Report and a preview of the report will be
displayed.
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Figure 13-31 Flow Cal, Cert Sheet

From there, the user may view, print or save the report to file.
13.11.2 Pressure Controller Calibration

|
Pressure controller calibration is performed for SLA Rev A Delta class
pressure controllers by manually calculating and entering calibration
coefficients and other data using the Config Parameters window (see
Section 14.6). A license is not required for these adjustments.

13.11.3 RT Device Calibration

Flow calibration is performed for SLA Rev A Delta class RT devices by
manually calculating and entering calibration coefficients and other data
using the Config Parameters window (see Section 14.6). A license is
not required for these adjustments.
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13.12 Valve Tuning

Pressure calibration is performed for an SLA Rev A Delta class RT
device’s remote transducer pressure sensor by manually calculating and
entering calibration coefficients and other data using the Config
Parameters window (see Section 14.6). A license is not required for
these adjustments.

The Valve Tuning menu is whereby the user can check and optimize
the range of the valve, as well as adaptive control, for MFC, PC and RT
devices. (Valve Tuning is not to be confused with Response Tuning —
see Section 13.13) MFM devices do not have a valve, so valve tuning is
not applicable. Optimization can be done manually, or using an
automated routine for some devices (auto valve tuning is not supported
for the Quantim Device).

Valve Tuning function allows you to tune two valve parameters to
optimize its performance:

e Valve offset (flow off, 0%)
e Valve span (at flow + span, flow is just at full-scale, 100%).

All valve offset values are calibrated at the factory at the conditions
specified on the device’s order. Device performance can be affected by
contaminants or pressure changes. Tuning the valve offset and span
can help to optimize the valve response.

At process conditions with process flow:

e The valve offset value corresponds to the valve position
(measured as a percentage from fully closed to fully
open) at which flow is off.

e Thevalve span value is used to determine the
valve position— offset + span—at which flow is
just atfull-scale.

All valve offset values are calibrated at the factory at the conditions
specified on the device’s production order.

*CAUTION: It is highly recommended that you save the device
configuration using the save dump file feature to save the
device's current configuration before making any changes to the
valve offset and span. This will allow you to restore a working
configuration if the valve tuning operation results in incorrect
settings or faulty operation. For more information, refer to Section
11.1.

The Valve Tuning window is accessed by clicking the Calibration->
Valve Tuning menu. The Valve Tuning Window is shown below in

Figure 13-32.
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Figure 13-32 Valve Tuning Window

The Manual Tune panel is where the user can manually adjust the offset
and span of the valve range. The Valve Control panel is where the user
can manually control the valve position. Adaptive Control is where the
user can control the adaptive control mode of the valve, where
supported by the device. Auto Tuning is an automated algorithm that
can assist the user is setting the valve range, depending on the device

type.
13.12.1 Checking Offset and Span Values
|

To check the offset and span values:

1. The Valve Tuning window is accessed by clicking the
Calibration-> Valve Tuning menu.

2. Setinlet and outlet pressure conditions to match those specified
on the device’s order or on its Calibration Report.

3. Click the Adaptive Control Disable button to make sure that
Adaptive Control is noton.

4. Inthe Valve Control panel, click the Manual button to enable
manual control of the valve.

5. Starting with 0, enter percentage values in the Valve Position
field until the flow text box reports (1%) (do not reference an
external flow measuring instrument here).

At this point, the value in the Valve Position field should be
very close to the value shown in the Valve Offset (Stored)
field. Some small difference between Valve Position and
Valve Offset (Stored) is acceptable.

6. Continue to enter higher values in the Valve Position field until
100% flow isreached.
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At this time, the value in the Valve Position field should be very close to
the sum of the values in the Valve Offset (Stored) and Valve Span
(Stored) fields. Some difference in these values is acceptable.

You should adjust the offset and span values if one of the following are
true:

* The process conditions are now different from that
specified on the device’s order.

* The valve position that produces a flow rate of 1%
does not closely match the offset value in the Valve
Offset (Stored) field.

* The valve position that produces a flow rate of 100%
does not closely match the current offset + span values
in the Valve Offset (Stored) and Valve Span (Stored)
fields.

You can use either Manual or Automatic mode to adjust the offset and
span values, as explained in the following two subsections. If the
Automatic tune mode is not able to control the device, use the Manual
method.

13.12.2 Adjusting Offset and Span Values - Manual Tuning - For MFC Devices

To adjust the offset and span values manually for MFC (and RT)
devices:

1. Setinlet and outlet pressure conditions to your process or
application specs.

Click the Calibration-> Valve Tuning menu.

Click the Adaptive Control Disable button to make sure that
Adaptive Control is noton.

4. Inthe Adaptive Control panel, Enable Adaptive control if desired and
set the adaptive Control mode.

5. Starting with 0, enter incremental values in the Valve Position
field until flow just begins (press the Enter key after entering a
value). Make sure you have stopped at 1% flow.

* NOTE: Do not overshoot and then decrease the valve
value to locate the offset position. Because of valve
hysteresis, you must start at zero and find the offset
value only by increasing up from zero.

6. Press the Save Offset button for the offset to save the new offset
value.

7. Once the offset value is determined and set, continue to slowly
increment the current valve value. As flow rate approaches
100%, enter values in smaller increments until 200% flow is
achieved.

8. Allow the flow rate to stabilize. When the flow rate has stabilized,
press the Save Span button to save the new span value.

9. Enter different values in the Value Position field to determine
whether or not the newly saved offset and span values produce
the desired flow rates, that is, 1-2% with the valve drive at offset,
and 100% with the valve drive at offset + span.
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10. Click the Normal button in the Valve Control panel to return the

valve to its normal operating state.

11. In the Adaptive Control panel, Enable Adaptive control if desired and

set the adaptive Control mode.

13.12.3 Checking and Adjusting Offset & Span Values - Manual Tuning - For Pressure Devices

*NOTE: It is normally not necessary to adjust the valve offset and span
for a pressure controller. Valve offset and span adjustments need to be
adjusted only if proportional and integral gain adjustments do not result
in satisfactory performance.

When performing the valve tuning, it is important to note the distinction
between the pressure controller being upstream or downstream of the
pressure vessel. This can be checked on your device in BEST by the
Calibration->Pressure Controller Direction menu, or by the Device
Config-> Model Code menu.

To check and adjust the offset and span values:

1.

Under Graph Options, change the pressure and pressure
setpoint units to percent.

Start the main graph.

Establish full scale flow into (upstream) or out of (downstream)
the pressure vessel by:

. Set the pressure controller’s valve override to Open. (Refer
to Section 12.2 for valve control).

. Set flow to fullscale.
Establish a minimum pressure for the device:

. For adownstream pressure controller, set the valve
override to Closed.

. For an upstream pressure controller, set the valve
override to Open.

. Wait for pressure to stabilize. The minimum pressure is the
pressure reading + 2%. Note that for a downstream
controller with the Valve Override closed, the pressure
vessel should “empty” and thus the pressure should
become 0 (assuming flow into a vacuum and no flow leak-
by at the pressure controller).

. Record the minimum pressure.
Set the valve override to Normal.

In the main graph window, enable the digital setpoint control, then
enter the minimum pressure determined in step 4 in the setpoint
field.

Determine the offset:

. Wait for the flow to stabilize. The offset valve setting will be
the Valve Output value — 5% (use the Valve Output value,
not the Valve Drive value). Record this value.

Determine the span:
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. Set the setpoint to 100%.

. Wait for the flow to stabilize. The span valve setting will be
the Valve Outputvalue. Record this value.

You should go on to step 10 and adjust the offset and span
values if one of the following are true:

* The process conditions are now different from that
specified on the device’s order.

* The valve value that produces a flow rate of 1-2%
does not match the current offset value in the Direct
Parameter Update panel’s Valve Offset field.

* The valve value that produces a flow rate of 100%
does not match the current offset + span values in
the Direct Parameter Update panel’s Valve Offset
and Valve Span fields.

9. Open the Tune menu and choose Valve. The Valve Tuning
window opens.

10. Enter the offset and spanvalues:

» Enter the offset value determined in step 7 and click the Save
Offset button.

* Enter the span value determined in step 8 and click the Save
Span button.

11. Enter the offset and spanvalues:

« Enter the offset value determined in step 4 in the Offset (New)
box and click enter (do not click the Save Offset Button).

« Enter the span value determined in step 5 in the Span (New)
box and click enter (do not click the Save Span button.

13.12.4 Adjusting the Offset and Span Values - Auto Tuning

The Auto Tune function determines the valve offset and span values
automatically. The auto test takes several minutes to execute. Auto
valve tuning is not supported for the Quantim Device or for pressure
controller devices.

To adjust the offset and span values using the Auto Tune function:

1. Setinlet and outlet pressure conditions to your process or
application specs.

2. The Valve Tuning window is accessed by clicking the
Calibration-> Valve Tuning menu.

3. The step values (high and low) are shown in the Auto Tuning
panel. These values define the low and high valve step values
that will be used to adjust the valve during the second phase of
the Auto Tune operation. These can be adjusted if desired. The
Dwell values determine how long to maintain the step value
before switching to the next value. These can also be adjusted if
desired. Delay should be long enough for the flow to settle after
changing setpoints during the auto test.

*NOTE: It is recommended to keep the User Inputs parameters at
their default settings.
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Figure 13-33 Auto Tuning Parameters Window

4. Click the Auto Tune button to start the auto tune operation. The
Auto Tune operation starts.

In the first adjustment phase of the auto tune operation, the device valve
is opened in gradual steps to determine an approximated rough valve
offset and span.

Auto Tune Control/Status =l 5
Config Device Control Calibration Monitoring Tools Window Help

Step: Offset Search, Coarse
EE
This is some user annatation text
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——
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Flow Setpoint Flow Valve Position ~ Temperature Control Source  Set Point
fooo% f275% [50.00 % [284+c © Digital 89.170 %
" Analog
Conneation Monitoring Full Scale Communication  Alarm Valve State Flow Totalizer  Data Logging
Exit [Running* [100 ce/min [Active NORMAL [Manual [26776.004 cc
Started

Figure 13-34 Auto Tuning In Progress, Course Adjust

In the second adjustment phase, the setpoint is repeatedly cycled
(according to the setpoint cycling values that you specified) until offset
and span differences are below an acceptable threshold, or for a
maximum of six cycling periods. This adjustment process can take
several minutes.
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Figure 13-35 Auto Tuning In Progress, Cycling

When the Auto Tune operation is complete, a message box displays,
and new offset and span values will be set.

Auto Tune Control/Status

Step: Completed - Passed

Exit |

Figure 13-36 Auto Tuning Complete

13.12.5 Dynamically Adjusting the Offset and Span Values During Device Operation

The Valve Tuning Adaptive Control function, when supported by the
device and enabled, causes the device to dynamically adjust valve
offset and span, or just offset, while the device is operating.

If process conditions change significantly (such as moderate shifts in
inlet or outlet pressure) while Adaptive Control is enabled, valve offset
and span will dynamically self-adjust for optimum valve performance
under the new process condition without requiring operator intervention.

To set Adaptive Control settings, click menu item Calibration->Valve
Tuning under the Adaptive Control panel (see Figure 13-32), or
alternatively, access it under the Device Config->Config Parameters
menu under the Valve tab (see Section 14.8 for SLA Rev A devices or
Section 15.12 for Quantim devices).

NOTE: When adaptive control is enabled, offset and/or span may
change dynamically. However, these changes are not permanent, and
the device returns to the stored offset and span after a power cycle or
system reset.
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13.13 Response Tuning

The Response Tuning menu is where the user can optimize the timing
response in measuring changes in flow. (Response Tuning is different
than Valve Tuning — see Section 13.12). Response tuning optimizes the
dynamic response of the device to changes in set point. You can use
this feature to eliminate undesired under-and overshoot.

MFM devices do not have a valve, so valve tuning is not applicable.

If the mass flow controller device supports the Improved Response and
Control feature also PID Kd (derivative gain) value can be changed. If
this feature is not supported by the mass flow controller device the PID
Kd value cannot be changed.

Users can tune valves on either flow or pressure control devices. The
process is very similar for both. Flow devices (MFC’s) are tuned in flow
control mode, and pressure devices (PC’s) are tuned in pressure control
mode. RT devices may be tuned in either mode: first select the mode
(Device Control->RT Control Mode menu). This section describes the
process for response tuning for flow controllers. The following section
describes the process for response tuning for pressure controllers.

*Note: For devices calibrated at the factory, response tuning
adjustments should typically not be necessary, as calibrations are
performed to the device’s specified process conditions. If you do want to
adjust the response tuning, it is strongly recommended that you only
adjust the PID Kp and Ki (proportional and integral gain). Only in rare
occasions the Kd1 and Kd2 (derivative gain) values might improve
performance. Do not adjust the Flow Control

K-up and K-down values. For Service Suite training, which includes
training for response tuning, contact your local Brooks service
representative.

*NOTE: Make sure that you have saved the device configuration in a
dump file prior to adjusting these values.

The valve tuning process typically involves cycling the flow or pressure
between a high and a low set point value, while watching and adjusting
the parameters that control the response of the valve. The objective is to
minimize overshoot and undershoot.

To tune the device’s response, you will set up a square wave for the set
point. You will then make adjustments to tuning parameters to make the
actual flow graph match the set point’s square wave.

13.13.1 Response Tuning (Flow)
|

The user will open the main graph window (See Section 8.4) and start
the monitoring. For valve tuning, it is recommended that you choose %
as your units of display for setpoint, pressure and flow. Make sure the

graph can display your range of flow values (Settings->Graph Options
menu).

Then the user will open the Calibration->Valve Tuning menu and make
adjustments there while watching the performance on the main graph.
Position the Graph window so that you can see the Tuning and Graph
windows at same time.
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The flow controller valve response tuning setup window is shown in
Figure 13-37 and Figure 13-38, and the pressure controller valve
response tuning setup window is shown in Figure 13-46.
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Figure 13-38 Flow Valve Tuning Setup Window, Quantim

Set up the set point square wave in the Cycling block of the Tuning
window. Pick high and low set points that are at the expected range of
your process application.

The Cycling block in this window allows the user to select parameters
determining the high and low set point of the cycling. The Switching
Time determines how often the set point changes state during the
cycling. Choose a switching time that allows enough time for the flow
response to settle after the setpoint changes. The Start button starts the
cycling and the Stop button stops the cycling.

*Note: If you are adjusting a meter model (MFM), use a separate flow
controller to regulate the set point cycling.
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Make sure that the Adaptive Control Enable option is disabled.
Apply gas flow to your device.
Click the Start button to begin the cycling.

Observe how closely the actual flow matches the set point square wave.
Start making adjustments using the PID Kp and Ki (proportional and
integral gain) values. In general, flow response should be as fast as
possible with minimum overshoot (less than 5%).

Start making adjustments using the PID Kp and Ki (proportional and
integral gain) values. (Do not adjust the Flow Control K-up and K-down
values.) The Adjustments block is where the adjustments are made
during the cycling. When changing values, always remember to click
Apply.

If you are having difficulty getting the actual flow graph to look like the
setpoint square wave, you can restore the initial settings that were in
effect when the window was opened by clicking the Restore Settings
button.
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Figure 13-39 Flow Valve Tuning Operation

Effect of Kp and Ki Values on Flow Control: The following screens
how some examples of what the flow graph looks like when Kp and Ki
values are too high or too low.
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Figure 13-40 Valve Tuning, Kp Value Is Too High, or Ki Is Too Low

Time (Seconds)

13-39

Figure 13-41 Valve Tuning, Kp and Ki Values Too Low

Start with the original PID settings. Note that these may vary per device.
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Figure 13-42 Original PID Settings

Increase the Kp value, the slope of the red circled part will slightly

increase.
—
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Figure 13-43 Valve Tuning, Increase Kp Value

Increase the Ki value, to move the flow curve towards the set point

curve. This change will be the most visible but might lead to overshoot
and undershoot.
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Figure 13-44 Valve Tuning, Overshoot
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Figure 13-45 Valve Tuning, Overshoot

*NOTE: If you need a higher data sample rate (resolution), change the
graph options to show fewer parameters (see Section 7.1). Uncheck the
Auto Show Default Parameters check box and select only the
parameters you need to view. Unchecking the Valve Position parameter
can yield significant increases in sample rate
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13.13.2 Response Tuning (Pressure)

Pressure response tuning optimizes the dynamic performance of the
pressure controller device to changes in set point. You can use this
feature to eliminate undesired undershoot and overshoot.

The proportional and integral gain settings control the rate at which the
valve responds to changes in setpoint. You can adjust these values to
tune the valve’s response. The optimal proportional and integral gain
settings depend on the volume of the pressure vessel and the full-scale
flow rate.

To tune the device’s response, you will set up a square wave for the set
point. You will then make adjustments to tuning parameters to make the
actual pressure graph match the set point’s square wave.

To tune the valve response:

1. Make sure the trending graph can display the range of setpoints
between which you want to cycle. For more information about
setting the maximum and minimum range displayed on the trend
graph, refer to Section 7.1.

Open the main graph and start monitoring.

If the device is an RT device, make sure it is in the pressure
control mode (Device Control->RT Control Mode menu).

4. Open the Calibration->Valve Tuning menu.
The Valve Tuning (Pressure) window opens.

Response Tuning (Pressure): (0111060464527001) —|O &
[ S ~PID Controller Adj
lﬂl"’i—"‘(@_ PID Controller
Kp [5000 =
Pressure (%
|—(_L Ki Jois0
Valve Position (%)
Apply
| Cycling
Start Switching Time 5.00 3: " Hold Low S.P Set Point Low |20 3: %
Stop (0.5 to 60 Seconds) © Hold High S.P Set Point High m 9%
@ High and Low
Common Set Points:
20-80 0-10 0-100 0-90 10-90 Restore
Settings
Current Control Mode: Software Control Exit

Configured Direction: Downstream

Figure 13-46 Pressure Valve Tuning Setup Window (SLA Rev A)

Initially, set Proportional Gain to 5 and Integral Gain to 0.2.
In the Cycling panel, set the cycling conditions you want to use:
Enter the high setpoint value for your process conditions.

© N o 0

Enter the low setpoint value for your process conditions.
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13.14 Print Top Label

9. Enter the switching time — enter enough time for the pressure to
stabilize after the set point changes.

. NOTE: The cycle time required to reach stable flow is
highly dependent upon the volume of the pressure vessel
and the maximum flow.

10. Select the High and Low option to have the cycling continue until
you manually stop it.

11. When you have completed entering the cycling conditions, click
the Start button to start the cycling process.

12. Observe the mass flow and valve drive graph to see how well the
valve is responding to the changes in the setpoint.

. In general, flow response should be as fast as
possible with minimum overshoot (less than 5%).

13. If the valve response needs tuning, change the Proportional Gain
and Integral Gain values until the valve response is satisfactory.

When adjusting the Proportional (Kp) and Integral Gain () values in the
Tune Response Form window, observe the following guidelines:

* Increasing the proportional gain value and/or decreasing the
integral gain value speeds up the response time. Conversely,
decreasing the proportional gain value and/or increasing the
integral gain value slows the response time.

* To achieve the desired flow response, first adjust the
Proportional Gain value in 0.1 increments, and then adjust the
Integral Gain value in 0.05 increments.

*NOTE: If you need a higher data sample rate (resolution), change
the graph options to show fewer parameters (see Section 7.1).
Uncheck the Auto Show Default Parameters check box and select
only the parameters you need to view. Unchecking the Valve
Position parameter can yield significant increases in sample rate

BEST software can be used to print a simple label used for the side of
the device. This feature is supported by all device types (including flow
controllers and pressure controllers).

The label by default displays the device serial number, gas, range and
range units of the current page of the device. However, the user may
optionally substitute any text.

Some typical labels are:
1. Brady PN: THT-59-423-10 3” core 1x0.5 (1 label wide)
2. Brady PN: THT-59-533-2.5-SC 1” core 1x0.5 (3 labels wide)

A license is not required.
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Figure 13-47 Top Label

! Print Top Label: (E4375001001) — O >
— Template Format —— . Labels
Column 1
" GF with Customer Parti Line 1 |sn: E4375501001
& GF with Orientation Line 2 |C02 500 SCCM
" Free Form Line 3 |HBD

— Print Setup
Printer Top Margin (in_) m Save Cust PN [

Printer Left Margin (in_) m
Print | Close |

Printer Orientation —
Label Printer
" Landscape
* Portrait |Brady BBP12 |

Figure 13-48 Print Top Label Window
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The user has up to three lines of test, the first two of which are
populated with default text values from the device. The user may
optionally type in any other text they choose, either on the blank line 3,
or may overwrite existing text on lines 1 and 2.

For device label printing, a label printer is required. All printer models
are supported — the user is responsible for installing the printer
manufacturer’s drivers as needed. Label printing uses any printer — the
user is responsible for installing the standard Windows driver for the
printer. The user may adjust the margins and landscape/portrait values.

When the use clicks Print, a print preview window appears and the user
may select a printer.
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Chapter 14 Viewing and Setting the Device Configuration (SLA Rev A)

This chapter describes how to view and set device configuration
parameters for the SLA Rev A device. (For the equivalent device
configuration parameters for the Quantim device, see Chapter 15).
These setting are accessible in the windows of the Device Config-
>Config Parameters menu.

Some control parameters can be modified, indicated by their field having
a white background. Others can only be viewed (and not modified)
indicated by their field having a grey background.

NOTE: When modifying the values, always remember to click Write to
save the values to the device permanently.

When each window is opened, it takes a one-time reading of the
parameters. To take another reading, click Read Once. To continuously
read the parameters (once per second), click Read Continuous.

The actual parameters accessible/visible may vary depending on the
device type and options.

*NOTE: Any changes you make to the device configuration parameters
are saved permanently to the currently connected device. Prior to
making changes to device configuration settings, it is recommended that
you save the current settings. This will allow you to restore the device
configuration to a known, working state (see Section 11.1).

14.1 Viewing the Control Response Parameters

|
Some response parameters on the Control:Response - Flow tab are
settable here. However, it is recommended that you adjust the
proportional and integral gain values via the Response Tuning window —

(refer to Section 13.13).

=1
Gontrol | Device| Filters| Flow Sensor| Outputs| Pressure Sensor| Setpoint| Valve | Variables|
Resp = F|m\'|.r‘ p - Pmssuml Config - Fluwl Config - Pressurel

Proportional Gain m

Integral Gain lm

Derivative Gain lm
Flow PID Output [0.0000 %
Flow PID Error 00004 %

Read | Read 0n|)e| Write | Exit |
Continuous

Figure 14-1 Control->Response - Flow
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Some response parameters on the Control:Response - Pressure tab are

settable here. However, it is recommended that you adjust the

proportional and integral gain values via the Response Tuning window —

(refer to Section 13.13).

Delta Configure Parameters

Control | DEViDBl Filler5| Flow Sensurl Oulpulsl Pressure Sensnrl Selpninll Valve | Van'ablesl

'Response - Flow  Response - Pressure | Gonfig - Fluw| Config - Pressurel

Proportional Gain lm

Integral Gain lm

Derivative Gain lm
Pressure PID Output |0.00000 %
Pressure PID Error IW %

=lolx|

Read
Continuous

Read Once | Write | Exit |

Figure 14-2 Control->Response - Pressure

Delta Configure Parameters

Control | Dﬂvicel Fillersl Flow Sensnr' Oulpulsl Pressure Sensnr' Selpnim| Valve | Van'ables'

Response - Flmv| Response - Pressure Cﬂl'l‘ﬁg—F'DWl Config - Pressure'

Softstart Ramp Type lh

Softstart Ramp Time lh secs

Softstart Ramp Slope lm %lsec
Flow Controller Override m

Flow Controller Safe State |7grg -
Read Read Once | Write | Exit |
Continuous

Figure 14-3 Control->Config-Flow
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Delta Configure Parameters

=lo/x|

Control | Dﬂvicel Fillersl Flow Sensnrl Oulpulsl Pressure Sensnrl Sﬂlpninll Valve | Van'ahlesl

Response - Flmvl Response - Prﬂssurﬂl Config - Flow Cu"ﬁg - Pressurel

Softstart Ramp Type

Softstart Ramp Time

Softstart Ramp Slope

Override

Pressure Controller Safe State

Off

0.00

0.00

Normal b

Zero

-

Secs

%lsec

Read
Continuous

Read Once |

Write | Exit |

Figure 14-4 Control->Config-Pressure

The Softstart Ramp parameters allow you to configure the ramp
behavior during a soft start of the device.

To configure the softstart ramp behavior, set the Softstart Ramp
options as described below:

* Type. Choose one of the following:

. Off. Device will transition to new setpoint as quickly as possible.
. Ramp Time. Device will transition to a new

setpoint in the number of seconds specified in

the Time field.

+ Slope. Device will transition to a new setpoint at the rate
specified in the Slope field.

+ Time. Ramp time, inseconds.
* Slope. Ramp rate, in percent/sec.

An additional parameter, Setpoint Low Signal Cutoff, may appear,
which specifies the setpoint value below which the analog setpoint input
is considered to be zero.
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14.2 Viewing Device Information

|
Selected device information is shown here. The device information
parameters are read-only, except for serial number which is editable
with a license.

=lolx
‘Control DEWIDE' FiIlBrSl Flow Sensurl Oulpulsl Pressure Sensurl Selpﬂinll Valve | Van'ahlesl

Device Info |Misc Cnnﬁguraliunl

Software Revision IAM

Hardware Revision |4

Model Number ISLA7840D1EGG1A2A1 KAUHCA

Serial Number |01 08060368146001

Read

- Read Once | Write | Exit |
Continuous

Figure 14-5 Device->Device Info
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=lolx
‘Control Device |Fi|ters| Flow Sensurl Oulpulsl Pressure Sensurl Selpniml Valve | Van'ablesl
'Device Info
Device Type IRT j
PC/RT Coniroller Mode IFIow j
Non-Volatile Memory Update |Enab|e j
Waichdog Disable IEnabIE j
Critical Fault Watchdog Action  [DoNotTimeout |
Flow Calibration# |1
Pressure Application# |1
Analog RT Mode Select Enable IDisable j
Cu:?::nus Read Once | Write | Exit |

Figure 14-6 Device->Misc Configuration
14.3 Viewing Filter Parameters

Delta Configure Parameters o ﬂ

Cnmrnll Device FI|lBr‘3| Flow Sensnrl Oulpulsl Pressure Sensnrl Sﬂlpninll Valve | Van'ahlesl

Noise Filter Pole [1500 =]
Noise Filter Off Limit [0.050 =]
Flow Signal Pole [0.170 =]
Signal Filter |p.150 3: secs
Pre-Filter Zero m
Pre-Filter Pole [0.150 =]

Read
Continuous

Read Once | Write | Exit |

Figure 14-7 Filters
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14.4 Viewing Flow Sensor Parameters

Sens rl Oulpulsl Pressure Sensnrl Sﬂlpmnll Valve | Vanahlesl

Cnmrnll Dﬂ'\ncel Filters Fl

Flow Calibration |Cal Cnndmunsl TmCaIl Cusmml Zero | Rﬂspnnsel Cnrrﬂclmnsl Sulmgl

Selected Flow Calibration |17 Linearization A0 Coeff. W
Gas Standard Number (Process) lﬁ Calibration Full Scale Value |2000.000 = Iccfmin j

Gas Standard Number (Cal) lﬁ Calibration Scaling Factor lm
Gas Correction Method m Flow Sensor Gain m
Linearization A4 Coeff. W Sensor Invert Enable Imll
Linearization A3 Coeff. m Last Calibration Date W
Linearization A2 Coeff. m Next Calibration Due Date W
Linearization Al Coeff. Im Calibrator's Name ||N|T—

Read
Continuous

Read Once | Write | Exit |

Figure 14-8 Flow Sensor->Flow Calibration

Cunlmll DEVIDB' Flllers Flow Sensor | Oulpulsl Pressure Sensnrl Selpnmll Valve | Vanablesl

Flow Callbrallun al Con ns |TruCa|| Cusluml Zero | Respunsel CunBclmnsl S-Imgl
Calibration Temperature [2g.8 = °C
Reference Temperature |0 3 °C
Reference Pressure |14.696 3 psia
Read

Continuous

Read Once | Write | Exit |

Figure 14-9 Flow Sensor->Cal Conditions
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Delta Configure Parameters
Cunlmll DEViDBl Filters Flow Sensor | Oulpulsl Pressure Sensnrl Selpninll Valve | Van'ablesl

Flow Calibraliunl Cal Conditions : | ruCaIl Cusluml Zero | Respunsel CunBcliunsl Slingl

TruCal Full Scale Value |1 00000 3:

TruCal Linearization A4 Coeff. [0.00000 =
TruCal Linearization A3 Coeff. [0.00000 =]
TruCal Linearization A2 Coeff. [0.00000 =]
TruCal Linearization A1 Coeff. [1.00000 =

TruCal Linearization AQ0 Coeff. |0.00000 3:

=lolx|

Read
Continuous

g

Read Once | Write

Figure 14-10 Flow Sensor->TruCal

Delta Configure Parameters

Cnmrnll DEvice' Filters Flow Sensor | Oulpulsl Pressure Sensnrl Sﬂlpninll Valve | Van'ahlesl

Flow Calibration| Gal Conditions | TruCal ||

Custom Cal Mode Ioff -
Linearization A4 Coeff. [0.00000 =
Linearization A3 Coeff. [0.00000 =]
Linearization A2 Goeff. [0.00000 =]
Linearization A1 Coeff. 100000 =
Linearization A0 Coeff. [0.00000 =

Additional Scaler [100000 &

| Zero | Rﬂspnnsel Cnrrﬂclinnsl Slingl

=lalx|

Read
Continuous

Read Once | Write | Exit |

Figure 14-11 Flow Sensor->Custom
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Delta Configure Parameters

Cumrnll Dﬂvicel Filters Flow Sensor | Oulpulsl Pressure Sensnrl Selpniml Valve | Van'ablesl

Flow Calibraliunl Cal Cundiliunsl TruCaIl Custom  Zs : Rﬂsponsel Cnrreclinnsl Slingl

Flow Sensor Zero  ((.02440 3:

-lolx|

Zero Temperature |23.7 °C
Read Read Once | Write | Exit |
Continuous

Figure 14-12 Flow Sensor->Zero

Delta Configure Parameters
Cumrnll Dﬂvicel Filters Flow Sensor | Oulpulsl Pressure Sensnrl Selpniml Valve | Van'ablesl

Flow Calibraliunl Cal Cundiliun5| TruCaIl Cusluml Zero RESPDI'ISB CunBcliunsl Slingl

Sensor Comp Up-Step |3_900 3: secs
Sensor Comp Down-Step |4_300 3: secs

Internal Pole Compensation |1_030 3: secs

Flow Signal Lock-in Err Limit [g oo %

Flow Signal Conditioning Time I0.000 3: secs

-lolx|

Read
Continuous

Read Once | Write | Exit |

Figure 14-13 Flow Sensor->Response
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Delta Configure Parameters
Cnmrnll DEvice' Filters Flow Sensor | Oulpulsl Pressure Sensnrl Sﬂlpninll Valve | Van'ahlesl

Flow Calihraliunl Cal Cnndiliun5| TmCaIl Cusmml Zero | Response CU"BCliUnS::l Slingl

Temperature Correction - Offset Ig_oogoo 3: Thermistor Offset Correction |_g 48260 3:
Temperature Correction - Span A2 |0.00001 3: Thermistor Span Correction (1_00000 3:

Temperature Correction - Span Al W
Temperature Correction - Offset A4 W
Temperature Correction - Offset A3 W
Temperature Correction - Offset A2 W
Temperature Correction - Offset A1l W

Gas Correction Factor Im

=lalx|

Read
Continuous

Read Once | Write | Exit |

Figure 14-14 Flow Sensor->Corrections

Delta Configure Parameters

Cnmrnll Dﬂvicel Filters Flow Sensor | Oulpulsl Pressure Sensnrl Sﬂlpninll Valve | Van'ahlesl

Flow Calihraliunl Cal Cnndiliunsl TmCaIl Cusmml Zero | RESPDI'ISB' Corrections SDalln

Gas Density |1.251 3 kg/m"3
User Full Scale Value |2000.000 3: cc/min

=lo/x|

Volume Units for Full Scale Flow | -
Full Scale Flow Time Base |min v
Read Read Once | Write | Exit |
Continuous

Figure 14-15 Flow Sensor->Scaling
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14.5 Setting the Output Signal Behavior
|

You can set the behavior of the output signal.

Delta Configure Parameters o ﬂ

| Pressure Sensnrl Sﬂlpninll Valve | Van'ahlesl

Cnmrnll DEvice' Fillersl Flow Sensor

Analog Output Mode ITracking 'I

Flow Output Safe State |zero =
Flow Output Safe Value I0.000 3:
Pressure Output Safe State |7arg v

Pressure Output Safe Value ID.DOD 3:
Analog Output Zero Cal I0.00000 3:
Analog Output Full-Scale Cal |0.50000 3:

Read

- Read Once | Write | Exit |
Continuous

Figure 14-16 Outputs

The Analog Output Mode setting determines the output signal
behavior. The choices are:

e Downscale. Output will go to OV.

e Hold. Output will remain at the value in effect when
changed to Hold mode.
Manual. For Brooks internal use only.
Tracking. Output will continue to report the value of the
measured process variable.

e Upscale. Output willgoto 5.5 V.

The Signal Filter field allows you to dampen the output signal change
relative to changes in flow by specifying the transition time, in seconds.
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14.6 Viewing and Setting Pressure Sensor Parameters

|
For devices with a pressure sensor, you can view the pressure sensor
parameters:

=lex

Cunlmll Devicel Fillersl Flow Sﬂnsurl Outputs {Pressure Sensurl Selpuinll Valve | Van'ahlf:sl

Linearization A4 Coeff. (0. 14944 3: DeviceNet Units for FS Press 5 3

Linearization A3 Coeff. [000189 5 Pressure Sensor Gain (2,000 |
Linearization A2 Coeff. W Last Calibration Date 12/31/2001
Linearization A1 Coeff. m Next Calibration Due Date  [12/31/2001
Linearization A0 Coeff. W Calibrator's Name  [init
Remote Transducer Zero Corr W
Pressure Sensor Zero lm
Full Scale Pressure Value W

Read

. Read Once | Write ‘ Exit ‘
Continuous

Figure 14-17 Pressure Sensor

14.7 Viewing and Setting Setpoint Parameters
|

For devices with setpoint control, you can view the setpoint parameters:

_lolx]

Cuntmll Devicel Fillersl Flow Sensnrl Outpulsl Pressure Sensor iSElpﬂim] Valve | Variahlesl

Flow | Pressurel

Setpoint Low Signal Cutoff |{ gg -1 %

Internal Flow Setpoint (0.00 %

Setpoint Source lm
Analog Input Zero Cal |0.00000 3:
Analog Input Full-Scale Cal |1 00000 3:

Read

. Read Once | Write | Exit |
Continuous

Figure 14-18 Setpoint->Flow
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Delta Configure neters o &

Cnnlrnl| Devicel Fillersl Flow Sensurl 0ulpuls| Pressure Sensor Setpoint |Valve | Variablesl

Flow Pressure |

Setpoint Low Signal Cutoff (g oo 3 %

Int Pressure Setpoint |0.00 %
Setpoint Source lDigiTLl

Read

- Read Once | Write | Exit |
Continuous

Figure 14-19 Setpoint->Pressure

14.8 Viewing and Setting Valve Parameters

You can view various valve adjust settings, and set parameters related
to valve control.

=k

Adjust - F|DW|Adjusl - Pressuml Config - Flnwl Config - Pressurel Adaptive Control - Flnw|

Valve Offset lm %

Valve Span 6.70 -1 %

Valve Leaktight Offset m %
Flow Valve Drive  [3225 %
Flow Valve Output lr %

Read

. Read Once | Write | Exit |
Continuous

Figure 14-20 Valve-> Adjust-Flow
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Delta Configure Parameters _|= E

Cuntmll Devicel Filler'.;l Flow SEnsnrl Outputsl Pressure Sensnrl Setpoint Valve |Variah|£:5|

Adijust - Flow Ad|

Valve Offset |28 72 3: Y%

Config - Fluwl Config - Pressure | Adaptive Control - Fluwl

Valve Span |14.94 H %

Valve Leaktight Offset [10.00 =] %

Pressure Valve Drive |(0.00 %

Pressure Valve Out (.00 %
Cugﬁ‘;’:ﬂus Read Once ‘ Write | Exit |

Figure 14-21 Valve->Adjust-Pressure

Delta Configure Parameters o ﬂ

Cunlmll Devicel Fillersl Flow Sﬂnsurl 0ulpuls| Pressure Sensurl Setpoint Valve |Variables|

| Config - Pressurel Adaptive Control - Fluwl

Valve Type NormallyClosed ~
Hysteresis Reduction Time (g 50 : secs
Valve Safe State (Closed =

Valve Safe Value 0.00 : %

Read
Continuous

Read Once | Write ‘ Exit ‘

Figure 14-22 Valve->Config-Flow
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Delta Configure Parameters o ﬂ

.Cunlmll Devicel Fillersl Flow Sensurl 0ulpul5| Pressure Sensurl Setpoint Valve |Van'ahles|
Adjust - Fluwl Adjust - Pressurel Config - Flow C

Valve Type [NormallyClosed 7|
Valve Mode [pressDownstream |
Hysteresis Reduction Time ,ﬁ secs
Valve Safe State ,m
Valve Safe Value ,ﬁ %

Read
Continuous

Read Once ‘ Write | Exit |

Figure 14-23 Valve->Config-Pressure

The Adaptive Valve Control function, when enabled, causes the device to
dynamically adjust valve offset and span, or just offset, while the device
is operating.

If process conditions change significantly (such as moderate shifts in
inlet or outlet pressure) while Adaptive Control is enabled, valve offset
and span will dynamically self-adjust for optimum valve performance
under the new process condition without requiring operator intervention.

NOTE: When adaptive control is enabled, offset and/or span may
change dynamically. However, these changes are not permanent, and
the device returns to the stored offset and span after a power cycle or
system reset.

The Valve:Adaptive Control tab includes the options that allow you to
enable Adaptive Control and set its operating parameters.
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Delta Configure Parameters | ﬂ

Cunlmll DBviDel Fillersl Flow Sanurl Oulpulsl Pressure SEnsurl Setpoint Valve |Variab|es|
Adjust - Fluwl Adjust - Pressurel Config - Flmnl Config - Pressure | Adaptive Control - Flow |

Adaptive Control Enable lm Actual Valve Span lﬁ]’gi %
Adaptive Control Mode IW

Adaptive Control TC lm secs
Minimum Valve Offset Limit m %
Maximum Valve Offset Limit m %
Minimum Valve Span Limit m %
Maximum Valve Span Limit m %
Actual Valve Offset lr %

Read
Continuous

Read Once | Write | Exit |

Figure 14-24 Valve->Adaptive Control - Flow

To enable Adaptive Control:

e Select Enable from the Adaptive Control drop-down
list.

e Select the Offset and Span or Offset Only option from
the Adaptive Control Mode drop-downllist.

¢ Inthe Adaptive Control TC field, specify the time
constant of the adaptive control algorithm. This time
constant can be used to improve the performance of
adaptive control. It is recommended that you use the
default value.

14-15



Installation and Operation Manual
X-SW-BEST-RevAQuantim

Part Number: 541B226AAG ®
September, 2021 Brooks® Expert Support Tool

14.9 Viewing Selected Live Measurement Parameters
. __________________________________________________________________________________________________|

You can view selected “live” measurement parameters.

=k

.Cunlrull Devicel Fillersl Flow Sensurl Oulpulsl Pressure Sﬂnsurl SBlpuinll Valve Vanables |

Flow [0.01 %
Raw Flow Sig W
Int Flow Sig W
Temperawre 2514 °C
Comp Temp [1866  °C
Pressure |0.00 %
Curli?::uus Read Once | Write ‘ Exit |

Figure 14-25 "Live" Variables
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Chapter 15 Viewing and Setting the Device Configuration (Quantim)
|

15.1 Setting Units of Measure

This chapter describes how to view and set device configuration
parameters for the Quantim device. (For the equivalent device
configuration parameters for the SLA Rev A device, see Chapter 14).
These setting are accessible in the windows of the Device Config-
>Config Parameters menu.

Some control parameters can be modified, indicated by their field having
a white background. Others can only be viewed (and not modified)
indicated by their field having a grey background.

NOTE: When modifying the values, always remember to click Write to
save the values to the device permanently.

When each window is opened, it takes a one-time reading of the
parameters. To take another reading, click Read Once. To continuously
read the parameters (once per second), click Read Continuous.

The actual parameters accessible/visible may vary depending on the
device type and options.

NOTE: Any changes you make to the device configuration parameters
are saved permanently to the currently connected device. Prior to
making changes to device configuration settings, it is recommended that
you save the current settings. This will allow you to restore the device
configuration to a known, working state (see Section 11.1).

Change the units of measure for the main measurement parameters.
(This applies only to Quantim devices).

tim Configure Parameters -0 ﬂ

[Units of Meas | Alarms | Control| Device | HART | Outputs | Sensar| Setpaint | Valve | Variables

Group Units

Mass Flow Units m
Volumetric Flow Units mi/hr =

Density Units m

Temperature Units Celsius =

Read

Conti | Rmd0m| Write ‘ Exit |

Figure 15-1 Units of Measure
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15.2 Viewing and Setting Alarms
. __________________________________________________________________________________________________|

You can configure the device to report predefined alarm and warning
conditions. The alarm and warning parameters are settable using the
Service Tool. All alarm and warning conditions are reported to the
Service Tool and indicated by green or red flashing codes on the
device’s Status and Alarm LEDs. You can also configure alarms and
warnings to enable pin 3 of the device’s D-connector.

The following topics provide detailed information about the Diagnostic
alarm, which is configured by default, and the optional alarm/warning
conditions that be configured.

15.3 Diagnostic Alarm
|

By default, BEST monitors the device’s Diagnostic alarm status. This is
the alarm signal that drives the Status and Alarm LEDs at the top of the
device, and that is available to external devices at pin 3 of the device’s
D-connector.

The device continuously runs diagnostics. If the diagnostics detect a
fatal error, the device goes to a safe state of operation and will not
respond to the setpoint. Also, the Status LED turns a solid red and the
Alarm LED flashes a red code 7 (7 flashes, followed by brief delay).
=I5l

Units of Meas Alarms | Control | Device| HART| Outputs | Sensor| Setpoint| Valve | Variables |
[Diagnostic| Mass Flow| ic Flow| Density | Temperature | Slug Flow | Valve Drive | Set Point Dev| Configuration

Diagnostic Alarm Enable  [Alarm =
Diagnostic Alarm Flash Code  [7 E|
Diagnostic Alarm Contact Enable  |Enable -

Read
Continuous

Read Once Write ‘ Exit ‘

Figure 15-2 Alarms->Diagnostic
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15.4 Configuring Optional Warnings and Alarms
|

In addition to the Diagnostic alarm, you can use BEST to configure the
device to report warning and alarm conditions related to the following
variables:

o Mass flow

e \Volumetric flow

e Density

e Temperature

e Slug flow

¢ Valve drive

e Setpoint deviation

Each of these variables has a tab in the Alarms tab (the Density tab is
shown below as an example — the other tabs show an identical format).

Quantim Configure Parameters _|o ﬂ

Units of Meas Alarms | Cnnlmll Devicel HARTl Outpulsl Sensurl Sﬂlpﬂinll Valve | Variahlﬂs'

Diagnuslil:l Mass Fluwl Volumetric Flow .DEHSiI‘HY.] Temperalurel Slug Fluwl Valve Drivel Set Point Dev | Configuration

Density Alarm Enable IWL’

Density Alarm Flash Code m
Density Alarm Latching IWL’
Density Alarm Contact Enable lmll

Density Alarm Low Limit  [g.5000 3: gr/cc
Density Alarm High Limit 2.0000 3: grlcc
Density Alarm Delay 0.0 3: secs
Read Read Once | Write | Exit |
Continuous

Figure 15-3 Typical Alarm Settings (Density Alarm Shown)
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15.5 Modifying Standard Alarm Behavior
. __________________________________________________________________________________________________|

You can globally modify the behavior of alarms to automatically disable
when one or both of the following conditions exist: setpoint is zero and
valve override is active.

Setpoint Zero Alarm Disable. When this option is enabled, the alarms
defined in Table 15-1 below will not occur if the setpoint is zero. For
example, if the Mass Flow Alarm is enabled and you do not want the
alarm to occur while the setpoint is zero (flow is commanded to be zero),
causing flow to be less than the lower limit, set the Setpoint Zero Alarm
Disable option to On (enabled).

Valve Override Alarm Disable. When this option is enabled, the alarms
defined in Table 15-1 will not occur if the valve override is in the open or
closed state. For example, if the Mass Flow Alarm is enabled and you
do not want the alarm to occur while the valve override is set to open,
causing flow to exceed the upper alarm limit, then set the Valve Override
Alarm Disable option to On (enabled).

Table 15-1 Affected by Alarm Disable Options

Setpoint Zero Valve Override
AEarm Alarm Disable Alarm Disable
Mass Flow Yes Yes
Vglumetric Flow Yes Yes
D§nsity Yes No
Tgmperature No No
Sn\fg Flow Yes No
Ve&lve Drive Yes Yes
S%tpoint Yes Yes
Deviation
WEE

Units of Meas Alarms | Gontrol | Device | HART | Outputs | Sensor | Setpoint | Valve | Variables |

Diagnostic| Mass Flow| Volumetric Flow| Density | Temperature| Slug Flow| Valve Drive| Set Point Dev [Configuration

Setpoint Zero Alarm Disable  [on B

Valve Override Alarm Disable On M

Read
Continuous

Read Once ‘ Write | Exit ‘

Figure 15-4 Alarms->Configuration (On = Enable, Off = Disable)
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15.6 Viewing the Control Response Parameters

Some response parameters on the Control:Response - Pressure tab are
settable here. However, it is recommended that you adjust the
proportional and integral gain values via the Response Tuning window —

(refer also to Section 13.13).

=lof]

Quantim Configure Parameters
Units of Measl Alarms :Cnnlml | DBvicel HARTl Oulpulsl Sensurl Selpuiml Valve | Variables

Response - Flow | Config - FIU“’l

Proportional Gain m

Integral Gain m

Derivative Gain m
Flow PID Output [00000 %
Flow PID Error [o.0007 %

Read

N Read Once | Write | Exit |
Continuous

Figure 15-5 Control->Response-Flow

Quantim Configure Parameters _|g ﬂ

Units of Measl Alarms Control | DE:\ri[:el HARTl Oulpulsl Sanurl Selpuinll Valve | Van'ahlesl
R - Flow  Config - Flow|

Setpoint Type |Mass -
Softstart Ramp Type |Off -
Softstart Ramp Rate 50.00 3: %lsec

Read

- Read Once | Write ‘ Exit |
Continuous

Figure 15-6 Control->Config-Flow

Note that if setpoint Type is changed, the primary output may need to be
changed also (see also Section 15.6).
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The Setpoint Type parameter is used to change the setpoint from mass
to volume or volume to mass.

The two Softstart Ramp parameters allow you to configure the ramp
behavior during a soft start of the device.

To configure the softstart ramp behavior, select Ramp Rate from the
Softstart Ramp Type drop-down list, then enter the ramp rate (in percent
per second) in the Softstart Ramp Rate field.

15.7 Viewing Device Information

Selected device information is shown here. The device information
parameters are read-only, except the serial number and sensor serial
number, which are editable with a license.

ol Quantim Configure Parameters: (0111120482076001) =N o<
Uniits of Meas | Alarms | Control {D | HART | Outputs | Sensor | Setpaint | Valve | Variables
Devica Info ]

Software Revision |AD
Model Number |QMBC2L‘IB2A‘IA‘IA‘ILA1K7A1M
Serial Number |I]111120482l]76l]01

Sensor Serial Number |1

Read Continuous ‘ Read Once ‘ Write ‘ Exit ‘

Figure 15-7 Device->Device Info
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15.8 Viewing HART Protocol Parameters

|
You can view and edit the current settings of the device’s HART protocol

parameters.

Quantim Cenfigure Parameters: (RGNL MNGR 16)

Uniits of Meas | Alarms | Control | Device | F Outputs | Sensor | Setpoint | Valve | Variables
HART Tag Name — HART Final Assembly Number o =
HART Descriptor — HART Mass Fow Units =
HART Polling Address r= HART Vol Fow Units 240
HART Manufacturer ID [ HART Density Units o1 =
HART Device Type e HART Temperature Units EN=
HART Unique 1D o = HART Number of Preambles s =
HART Date =
HART Message [o3ssa19

Read Continuous ‘ Read Once ‘ Write ‘ Exit ‘

Figure 15-8 HART Protocol
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15.9 Viewing and Setting Primary and Secondary Output Parameters

You can view and edit the current settings of the primary and secondary
output parameters from the Configuration Parameters window. You can
also modify the output data assignment, the output configuration
(voltage or current).

Quantim Configure Parameters = ﬁ
Units of Measl AIanns' Cunlmll DB\ri[:el HART Outputs | Sensurl SBlpuinll Valve | Variables

Primary Output | Secondary Outputl

Output Source Im
Analog Output Config -
Analog Output Mode Im
Out Alarm Behavior |Track -
Out Zero Cal (Volts) |0.00000 32
Out Full Scale (Volis) |(0.80506 3
Out Zero (mAmps) [0.16065 =
Out Full Scale (mAmps) [0.80410 o

Read

- Read Once | Write | Exit |
Continuous

Figure 15-9 Outputs->Primary Output

Quantim Configure Parameters

Units of Meas| Alan'n5| Cumrul' Devicel HART Outputs |Sensur| Selpuiml Valve | Variablesl

ondary O

Primary Output | Sec

Output Source ’WL’
Analog Output Config ’W’
Analog Qutput Mode ’W’
Out Alarm Behavior m
QOut Zero Cal ’m

Out Full Scale (065250

Read

. Read Once | Write | Exit |
Continuous

Figure 15-10 Outputs->Secondary Output
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You can modify the following settings:
* Out Source. Specifies the output dataassignment.

The Primary Out Source must match the Setpoint Type
assignment (see Figure 15-6). If you are changing from mass
to volume or volume to mass this field must be changed.

* Analog Output Config. Specifies the type of analog output—
voltage or current.

« Out Alarm Behavior. Specifies the behavior of the output during
an alarm condition.

The Output Alarm Behavior choices are:
« Downscale. Output will go to minimum.

* Hold. Output will remain at the value in effect when the alarm
condition was detected.

* Track. Output will continue to report the value of the measured
process variable.

» Upscale. Output will go to maximum.

15-9



Installation and Operation Manual
X-SW-BEST-RevAQuantim

Part Number: 541B226AAG ®
September, 2021 Brooks® Expert Support Tool

15.10 Viewing Sensor Parameters
. __________________________________________________________________________________________________|

Quantim Configure Parameters —|O ﬂ

Zero |Flnw Calihratinnl Density Call Statusl

Number of Samples lﬁ Previous User Zero IW usecs
Mass Flow Zero Limit W gr/hr Zero Delta From Last lw usecs
Max Standard Deviation Limit m Zero Temp Correction A4 W
Current Zero W usecs Zero Temp Correction A3 W
Current Raw Zero W usecs Zero Temp Correction A2 W
Standard Deviation W Zero Temp Correction Al W
Factory Zero W usecs Zero Temp Correction A0 lm

Zero Delta From Factory (00228 usecs

Read

- Read Once | Write | Exit |
Continuous

Figure 15-11 Sensor->Zero

Quantim Configure Parameters | &
Units of Mﬂasl Alannsl Cnnlmll Devi[:el HART' Outputs Sensor | Selpuinll Valve | Variables

FCF Linearization A4 Coeff. [0.00000 =
FCF Linearization A3 Coeff. |(0.00000 3
FCF Lincarization A2 Coeff. [000000
FCF Lincarization A1 Coeff. [000230
FCF Lincarization A0 Coeff. [000000

FCF Temp Correction m

Meter Full Scale |214.999 3 gr/hr
Setpoint Full Scale |214.999 3: gr/hr

Read
Continuous

Read Once | Write ‘ Exit |

Figure 15-12 Sensor->Flow Calibration

15-10



Installation and Operation Manual
X-SW-BEST-RevAQuantim

Part Number: 541B226AAG
September, 2021

Brooks® Expert Support Tool

Units of Mﬂasl Alannsl Cnmmll Devicel HARTl Outputs Sensor | Sﬂlpointl Valve | Variahlesl

‘Zero | Flow Calibration | Densi

al | Status |

Density Cal Factor D1 lm
Density Cal Factor D2 W
Density Cal Factor K1 |10826.63965 3
Density Cal Factor K2 IW
Density Cal Factor Ktp |3.62182 =
Density Cal Factor F3, A2 W
Density Cal Factor F3, A1 [ppoo00 =

=18/

Read
Continuous

Read Once |

Figure 15-13 Sensor->Density Cal

Quantim Configure Parameters

Units of Mﬂasl Alannsl Cunlrull Devicel HARTl Outputs SEnSDrlSElpﬂintl Valve | Valiablesl

Zero | Flow Calibration| Density Cal | Status |

Sensor DSP Status

Sensor Delta T

Sensor Tube Period

Sensor Left Pickoff Amplitude

Sensor Right Pickoff Amplitude

Sensor Drive Gain

Sensor DSP Firmware Rev.

16
0.0902 usec
121721 msec

798
757

9.39

S

MR

Read
Continuous

Read Once |

Write | Exit |

Figure 15-14 Sensor->Status
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15.11 Viewing Setpoint Parameters

Quantim Configure Parameters
Units of Mﬂasl Alan'nsl Cunlmll Devi[:e' HART' Oulpulsl Sensor :Selpninl | Valve | Variahlf:sl
Flow |

Setpoint URV ,m gr/hr

Setpoint LRV ,m gr/hr

Setpoint Low Signal Cutoff [50.000 =] gr/hr
Setpoint Input Zero Cal ’m
Setpoint Input Full-Scale Cal [0.90806 =]
Setpoint Analog Input Config ,Wl

Read

5 Read Once ‘ Write | Exit |
Continuous

Figure 15-15 Setpoint->Flow
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15.12 Viewing Valve Parameters
. __________________________________________________________________________________________________|

To adjust the valve parameters, refer also to Section 13.13.

=lol
Units of Measl Alarmsl Cnnlrnll Devicel HARTl Oulputsl Sensnrl Setpoint | Valve | Variahlesl
Adjust - Flow | Config - Fluwl Adaptive Control - Fluwl

Valve Offset  [19.00 3: %

Valve Span 3.14 = %

Valve Leaktight Offset 10.00 3: %

Read
Continuous

Read Once | Write | Exit |

Figure 15-16 Valve->Adjust - Flow

Quantim Configure Parameters _|= &

Units of Measl Alarmsl Cnnlmll Devicel HART' Oulpulsl SEnsur' Setpoint Valve |Variah|ﬂs|

Hysteresis Reduction Time lﬁ secs
Minimum Valve Offset Limit [5.00 3 %
Maximum Valve Offset Limit |g5m—:[ %

Minimum Valve Span Limit Iﬁ %

Maximum Valve Span Limit lm %

Read

- Read Once | Write ‘ Exit |
Continuous

Figure 15-17 Valve->Config - Flow
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Quantim Configure Parameters _|o ﬁ

"Units of Measl Alarmsl Cumrull Devicel HARTl Outpulsl Sensorl Setpoint Valve |Valiables|
Adjust - Flow| Config - Flow | Adaptive Control - Flow |

Adaptive Control Enable |pijsable -
Adaptive Control Mode OffsetAndSpan ~
Adaptive Control TC (g 300 g 555

Read
Continuous

Read Once | Write | Exit |

Figure 15-18 Valve->Adaptive Control - Flow

15.13 Viewing Selected Live Measurement Parameters

|
You can view selected “live” measurement parameters.

Quantim Configure Parameters _|o ﬂ

Mass Flow |anumeln'c Fluwl TBmpemlurBl DE:nsityl

Mass Flow W gr/hr

Mass Flow URV lm gr/hr

Mass Flow LRV lm gr/hr

Mass Flow Filter TC m secs

Mass Flow Filter Off lm gr/hr

Mass Output Low Signal Cutoff lm gr/hr

Read
Continuous

Read Once | Write | Exit |

Figure 15-19 Variables->Mass Flow
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® Quantim Configure Parameters

Figure 15-21 Variables->Temperature
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E| Quantim Configure Parameters

Figure 15-22 Variables->Density
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LIMITED WARRANTY

Visit www.BrooksInstrument.com for the terms and conditions of our limited warranty.

BROOKS SERVICE AND SUPPORT

Brooks is committed to assuring all of our customers receive the ideal flow solution for their application, along with
outstanding service and support to back it up. We operate first class repair facilities located around the world to provide
rapid response and support. Each location utilizes primary standard calibration equipment to ensure accuracy and
reliability for repairs and recalibration and is certified by our local Weights and Measures Authorities and traceable to
the relevant International Standards.

Visit www.BrooksInstrument.com to locate the service location nearest to you.

START-UP SERVICE AND IN-SITU CALIBRATION

Brooks Instrument can provide start-up service prior to operation when required.

For some process applications, where 1SO-9001 Quality Certification is important, it is mandatory to verify and/or
(re)calibrate the products periodically. In many cases this service can be provided under in-situ conditions, and the results
will be traceable to the relevant international quality standards.

CUSTOMER SEMINARS AND TRAINING
Brooks Instrument can provide customer seminars and dedicated training to engineers, end users and maintenance persons.

Please contact your nearest sales representative for more details.
Due to Brooks Instrument's commitment to continuous improvement of our products, all specifications are subject to change without notice.
TRADEMARKS

Brooks is a trademark of Brooks Instrument, LLC
All other trademarks are the property of their respective owners.

Global Headquarters

Brooks Instrument

407 West Vine Street

Hatfield, PA

19440-0903 USA

Toll-Free (USA). 888-554-FLOW
T: 215-362-3500

F:215-362-3745
BrooksAM@Brooks|nstrument.com


http://www.brooksinstrument.com/
http://www.brooksinstrument.com/

