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Allpressureequipmentwithaninternal pressuregreaterthan0.5bar(g)andasizelargerthan25mmor 1" (inch)fallsunderthe Pressure Equipment Directive (PED).
+  The Specifications Section of this manual contains instructions related to the PED directive.

*  Products described in this 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 |, Il or l11.

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

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 a metal shield. If applicable, 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.

European Pressure Equipment Directive (PED)

European Electromagnet Compatibility (EMC)
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Chapter 1 Introduction
1.1 Description

Brooks® Expert Support Tool

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.

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 2-4 through Table 2-9 for a list of which features
require a license.

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

Brooks Expert Support Tool - Version 5.1.2.15

File Settings DeviceComm Device Config Device Control  Calibration  Monitoring  Tools  Window  Help

Devices Bl Main Graph: (01883902497)
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Figure 1-1 BEST Main Screen
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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.

See Table 1-1 for all product models supported by BEST.
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Table 1-1 Device Model Families Supported in BEST

Model Code | Device Type | Description

SLA58** MFC/MFM/PC | Mass Flow Controller, Meter, Pressure
Controller

SLA78** MFC/MFM/PC | Mass Flow Controller, Meter, Pressure
Controller

SLA79** MFC/MFM/PC | Mass Flow Controller, Meter, Pressure
Controller

SLAMF** MFC/MFM Mass Flow Controller, Meter

PC115 PC Pressure Controller (Upstream or
Downstream)’

PC125 PC Pressure Controller (Downstream) with Flow
Meter!

VDM300 MFC DI Water Vapor Delivery Module

GF40 MFC Thermal Mass Flow Controller

GF80 MFC Thermal Mass Flow Controller

GF1xx MFC Thermal Mass Flow Controller2

GF095 MFC Thermal Mass Flow Controller

GP200 MFC Pressure-based Flow Controller

Quantim B MFC Coriolis Flow Controllerd

Quantim C MFC Coriolis Flow Controller*

SLA Rev A MFC Thermal Mass Flow Controller3

1. DeviceNet Only

2. Includes GF095, GF100, GF101, GF120, GF121, GF125, GF126, GF135

3. See alternative user manual for Quantim B and SLA Rev A

4. Quantim C requires a newer version of FloCom/FloComPlus/FloCom database. See Table 2-11.

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.

1-2
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Hardware Requirements

Brooks® Expert Support Tool

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

The hardware requirements are specific to each Brooks device.

Brooks devices will have one of two diagnostic port connections: 2.5 mm
jack plug or Micro USB. See Table 2-1.

Table 2-1 Connector Types

Device Model 2.5mm Jack Plug Micro USB
SLA X

PC1x5 X

VDM300 X

GF40 X

GF1xx X

GF095 X

GP200 X

Quantim C X

The device is connected from its diagnostics port to a computer via the
computer’s serial port or USB port. Various cable/adapter combinations
are available to connect a device to the PC.

The following adapters and cables are typically examples required to
connect a device with the 2.5mm jack plug diagnostic port to the
computers standard serial port:

* RS232 to RS485 converter.

* Service port cable with 2.5-mm jack plug and 9-pin sub-D
connector.

4 TI8 744 2 .

i Async RS-232 « » RS-485 ,':

i Converter & |
'

IC1625A-F

Figure 2-1 RS232 to RS485 Converter, cable
(2.5-mm jack plug to 9-pin sub-D conn.)
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The following adapters and cables connect a device with the 2.5mm
jack plug diagnostic port to the computer’s standard USB port:

* USB to RS485 converter.

« Service port cable with 2.5-mm jack plug and 9-pin sub-D
connector.

Figure 2-2 USB to RS485 Converter

Other adapter combinations may be possible.

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.

Table 2-2 Available Brooks Instrument Cable Kit Options

Part Number Description

77820102727 Basic Cable Kit

A331710003 Cable Assembly 2.5mm

214F027AAA USB-RS485 converter with DB-9
female

77820122272 RS485 Analog/Profibus® Cable
Kit w/Power Supply 24 Vdc

641Z117AAA Power Supply 24 Vdc with DB-15
female

778201322Z EtherCAT® Cable Kit w/Power
Supply 24 Vdc

124Z170AAA Cable, Power, EtherCAT to DB-15
male

7782014727272 DeviceNetTM Cable Kit w/Power
Supply 24 Vdc

124Z171AAA Cable, Power, DeviceNet to DB-
15 male
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The following tools and cables connect a device’s Micro USB diagnostic
port the PC’s standard USB port:

 Standard USB to Micro USB cable

Figure 2-3 Standard USB to Micro USB cable

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

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.

2.2 System Requirements

2-3

This section 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 2-3 System Requirements

Component Minimum Requirements

Operating System Microsoft Windows 11

Microsoft Windows 10

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

COM Port One dedicated serial port or
USB port with USB to serial adapter, and
RS232/RS485 adapter

Software License Required for Pro Features (Calibration)

See Table 2-4 to Table 2-9 for specifics




Brooks® Expert Support Tool

Table 2-4 Pro Features Requiring a License for SLA Rev B Products

Connection

Terminal Commands

View Device Info

Dump File

Wake Up State

Protocol Settings

Get Firmware Revision

Update Firmware

Model Code Editing*

Restrictor Selection

Orifice Selection

Meter Simulate MFC

Reboot/Power Cycle

Control Source/Valve Control/Set Point
Graph/Basic Status/Meters

Warning Status

Alarm Status

User Totalizer

Data Logging
Sensor Zero
Create Gas Page

Pressure Application Instance

Response Tuning

Sensor Tuning

Flow Calibration (MFC, MFM, RT devices)*
Pressure Calibration (PC devices)

Graph Settings

User Totalizer Settings

Warning Settings

Alarm Settings

Top Label Printing

Can Label Printing

*Some restrictions exist for Biotech devices.
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Table 2-5 Pro Features Requiring a License for PC115/125 Products

Connection

Terminal Commands
Device Info

Dump File

Wake Up State
Protocol Settings
Get Firmware Revision

Update Firmware
Reboot/Power Cycle
Control Source/Valve Control/Set Point
Graph/Basic Status/Meters
Warning Status

Alarm Status

User Totalizer

Data Logging

Sensor Zero

Create Gas Page

Tuning

Graph Settings

User Totalizer Settings
Warning Settings

Top Label Printing

Alarm Settings

Top Label Printing
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Table 2-6 Pro Features Requiring a License for VDM300 Products

Connection

Terminal Commands

Device Info
Dump File

Wake Up State
Protocol Settings

Get Firmware Revision

Update Firmware
Reboot/Power Cycle
Control Source/Valve Control/Set Point

Graph/Basic Status/Meters

Warning/Alarm Status

Alarm Status
Data Logging
Sensor Zero

Response Tuning
Graph Settings
Warning Settings
Alarm Settings

Calculators
Automated Dry-Down Operation
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Table 2-7 Pro Features Requiring a License for GF40 Products

Connection

Terminal Commands

Device Info

Dump File

Wake Up State

Protocol Settings (S Protocol devices only)
Get Firmware Revision

Update Firmware

Model Code Editing

Meter Simulate MFC

Reboot/Power Cycle

Control Source/Valve Control/Set Point
Graph/Basic Status/Meters

Alarm/Warning Status (RS485 devices only)
Alarm/Warning Settings (RS485 devices only)
Data Logging
Sensor Zero
Select Active Gas Page
Create Gas Page
Tuning

Analog I/O Calibration
Flow Calibration

Device WARP

Graph Settings

Top Label Printing

Can Label Printing
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Table 2-8 Pro Features Requiring a License for GP200 Products

Connection

Terminal Commands

Device Info

Dump File

Wake Up State

Protocol Settings

Get Firmware Revision

Model Code Editing

Update Firmware

Reboot/Power Cycle

Control Source/Valve Control/Setpoint

Graph/Basic Status/Meters

Warning Status

Alarm Status

User Totalizer

Data Logging

Sensor Zero

Create Gas Page

Graph Settings

User Totalizer Settings

Warning Settings

Alarm Settings

Top Label Printing

Flow Calibration

Device WARP

Top Label Printing
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Table 2-9 Pro Features Requiring a License for GF 1xx Products

Connection

Terminal Commands

Device Info

Dump File

Wake Up State

Protocol Settings

Get Firmware Revision

Update Firmware

Model Code Editing

Meter Simulate MFC

Reboot/Power Cycle

Control Source/Valve Control/Set Point

Graph/Basic Status/Meters

Alarm/Warning Status

Alarm Status

Data Logging

Sensor Zero

Select Active Gas Page

Create Gas Page

Tuning

Flow Calibration

Flow Validation

Device WARP

Graph Settings

Alarm/Warning Settings

Top Label Printing

Can Label Printing




Table 2-10 Pro Features Requiring a License for Quantim C Products

Connection

Terminal Commands

Device Info

Dump File

Wake Up State (power-up attribute values)

Protocol Settings

Get Firmware Revision

Update Firmware

Reboot/Power Cycle

Control Source/Valve Control/Setpoint

Graph/Basic Status/Meters

Warning Status

Alarm Status

User Totalizer

Data Logging

Sensor Zero

Firmware Updating

Graph Settings

User Totalizer Settings

Warning Settings

Alarm Settings

Label Printing

2-10
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Table 2-11 Pro Features Requiring a License for GF80 Products

MFC726 only.

Connection

Terminal Commands

Device Info

Dump File

Wake Up State

Protocol Settings (S Protocol devices only)

Get Firmware Revision

Update Firmware

Model Code Editing

Meter Simulate MFC

Reboot/Power Cycle

Control Source/Valve Control/Set Point

Graph/Basic Status Monitoring

Alarm/Warning Status (RS485, Profibus devices
only)

Alarm/Warning Settings (RS485, Profibus devices
only)

Data Logging

Sensor Zero

Select Active Gas Page

Create Gas Page

Response Tuning

Analog I/O Calibration (RS485. Profibus devices
only)

Flow Calibration

Device WARP

Graph Settings

Top Label Printing

Installing the Brooks Expert Support Tool Application

This section 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 section of the Brooks
Instrument website
(https://www.brooksinstrument.com/en/products/accessories-
software/product-software). Once the installation file is downloaded,
decompress if necessary.



Brooks® Expert Support Tool

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 2-4). Click “Run as administrator.”

Name “ [Datemciﬁed | Type | Size l
1, Brooks Expert Suppart Tool.zip 5/12/2016 5:26 PM Compressed (zippe... 47,345KB
|| ReadMe.bet 5/9/2016 10:21 AM Text Document 1KB

5122016 5:25PM

5/9/2016 9:43 AM

Application 42, 874K
Adobe Acrobat Doc...

Copy

Create shortout
Delete
Rename

Properties

Figure 2-4 Running Setup.exe as an Admin

Next, follow the installation instructions provided by the software. It is
strongly 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 2-5). Uncheck the item
FloCom Databases to preserve the currently installed version and not
install the version from the installer.

*NOTE: BEST requires certain versions of FloCom, FloComPlus, and
FloCom database 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.

Table 2-12 FloCom Recommended Versions Installed with BEST 5.14

Program Required Version
FloCom 6.20

FloComPlus 2.04

FloCom Database 20240405
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BI Setup - Brooks Expert Support Toel 3.9.8.0 —

Select Components
Which components should be installed?

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

BEST Program Files 73.0 MB
FloCom Databases Ver, 20200813

FloCom 4.1 3.6 MB
FloComPlus 1.41.03 2.3MB
Virtual COM Port Driver 1.31.1

FTDI USE To Serial Port Driver 12.28.1 2.4 MBE

Current selection requires at least 103.5 MB of disk space.

Figure 2-5 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 Figure 2-5).

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.

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 (see Figure 2-6).

*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.
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To install a license, click on the menu Help->License->Install License.

The window in Figure 2-6 will appear.

# Install BRODKS Expert Support Tool Pro License

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 |

License Status |License Installed

Computer 10 |USHAT-5215Q3V

Load License | Save License | Uninstall License

X

Figure 2-6 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.

License Information

» BROOKS Expert S rt Tool P
BRmKS Licensed To Unk:opwﬁ Hppo colrre

INSTRUMENT Licensed Computer: USHAT-8230Y8Y
License Serial Number: 807

Contact Information

Find your Sales Representative

E-mail: BrooksAM@EBrooksInstrument.com Toll-free (USA): 888-554-FLOW

Find Other Location Numbers: http://www.brooksinstrument.com/brooks-headguarters.html

License Information Expiration Information

License Data Authentication Date
MFC726

MFCT27 A

MFCT40 Expiration Date

cAL Thursday, Aprl 16, 2020

Days Remaining

Reminder Management
{* Remind me each time the application starts

" Remind me in 1 El: days.

" Suppress Reminders

Figure 2-7 License Information Window

2.5 Uninstalling the Brooks Expert Support Tool Application
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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”.
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*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.

To connect Brooks devices utilizing the 2.5mm jack plug diagnostics
port to the computer:

1. Connect the RS232 side of the RS232 to RS485 converter to a
serial port on your computer. Ensure the “RS485” side is
connected away from the computer.

2. Alternatively, you may user a USB to RS485 in place of the
RS232 to RS485 converter. Connect the converter to a USB port
on your computer. Ensure the “RS485” side is connected away
from the computer.

3. Insert the 2.5-mm jack plug into the device’s diagnostics
port (labeled “DIAG” on the device, as shown in Figure
2:9).

4. Connect the desired power cable to the device and to the
power source. Reference the device manual.

5. Verify that the device is powered on and the MOD LED is
solid green or flashing red.

Figure 2-8 RS232 to RS485 Connection

For Brooks devices utilizing a Micro USB port, connect a standard USB
to Micro USB cable between the computer’s USB port and the device’s
Micro USB diagnostic port.
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Figure 2-9 Typical Diagnostics Port Connection (SLA Rev B Model shown)
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Figure 2-11 Micro USB Diagnostic Port (VDM300 model shown)
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Disconnecting the PC from the Device

When you are done using the Brooks Expert Support Tool, you should
disconnect the computer from the device.

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

1. Detach from the device using the software Connection Window.
2. Exit from the Brooks Expert Support Toolsoftware, optionally.
3. Disconnect the cable between the computer and device.
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Chapter 3 Basic Operations

This section 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.

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.
Title Bar-=
Menu Bar-= File Seftings DeviceComm Device Confly Device Cotrol Calbration Meaitoring Tools Window Ielp
Usican
- Conmachid
Devices Panel-=
Cmwrwacdoncd Dwrwicom
S0 e | RERE D Do Sy bt et N
D o o rm ala  ] e i
* WA I 1
oM P [00M7 | wal [T | Uctach |
Dosd Rate [optemrn 7]
Prr-aiadl| ol g | [ o
HAL ID 32 detichad.
| Comctn |
_ |
Status Bar-=
Rady,

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 side edge of main screen across to the
additional monitor.

3-1
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When the software first starts, it shows the device connection window in
the center of the screen. To use most features of BEST, you must first
“attach” (or establish communication with) a device using the device
connection window. see Section 10.1 for more details about the
Connection Window.

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/COM 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.

Once a device’s MAC ID 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.

Figure 3-2 Device Connection Window, Device Attached

Once the device is attached, close the Device Connection window.

For some device types, a window will then pop up asking if you want to
place the device in the executing state.
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X

| Y 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 or valve 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 or SafeState.

&

"% 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.

Once a device is attached, you can run the main graph to monitor 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.
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Figure 3-5 Graph Window
see Section 8.4 for more details about the graph window.
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:

e Textfields with a gray background display a read-only
value (such as the Current Position (%) in Figure 3-6).

o Textfields with a white background are editable
(such as Set Point Position (%) in Figure 3-6).

o 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 section in the manual for specificinstructions).
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o |If atext 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).

~Iolx

~Valve Control Mode — | [ Manual Control
Current Mode Immm Current Position (%) 20.86

T [ Set Valve Position (%) q

Close |  Manual | 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 the 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.

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. Likewise, most windows will display
numbers in the format of your region, except where noted.

The sample illustrations in this manual are shown using the English
region formatting.
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The Menu Bar (see Figure 3-1) is where most of the functionality of
BEST is accessed. Most 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.
(You may also exit the program via the “X” in the upper right of the title bar,
according to Windows convention).

File | Settings Device (

é‘
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
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 its 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 window’s title bar.)

About Form

BROOKS

INSTRUMENT
Product Name: Brooks Expert Support Tool (BEST)
Product Verison: 5310
Product Part#: 805B003
Copyright- © Brooks Instrument 2019
Company Name: Brooks Instrument
Description: Brooks Instrument creates products for flow meter. pressure. and level
challenges.

Brocks offers a broad range of thermal mass flow controllers (MFCs) and
meters, ensuring that we will have exactly the right 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 stabili time, ili self-
" ics ond application Aexibili

FC+ Version: 1.40

FC Version: 416

Database Version: 20190129 (121006 RD)

Website: www brooksinstrument .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

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
Vo riday, October 21, 2016
MFC727
MFC740 Days Remaining
PRO_FEATURES
CAL —Reminder Management

' Remind me each time the application starts

" Remind me in IZ 3: days.

" suppress Reminders

Figure 5-3 License Information Window
(Your data 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: : 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/restone the installed license to a file for backup.

License Key |
License Status |License Installed
Computer D [USHAT-521503V

|

Figure 5-4 License Install Window
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5.2 User Manual Menu

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

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

The user may view last-minute updates (not included in this manual) as
well as technical and useful troubleshooting information from this menu.
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The Window Menu Item is where BEST windows can be accessed and
controlled.

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
operating system. Most BEST windows can be sized, minimized,
maximized, and 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.

ools | Window | Help

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

Figure 6-1 Window Menu

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

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.
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Figure 6-3 Tiled Window Layout

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

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

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




Chapter 7 Settings

7.1 Graph Options
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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.

Settings | Device Comm Devic

| Graph/Options
Reset All User Options
Data Logging
User Totalizer

Figure 7-1 Settings Menu

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 preferences such as the data units, scaling, number of
decimal places, and graph legend options. See Figure 7-2 for the Graph
Options window.

Device
~Flow P T r |
Units Y Scale (Left) " Num Dec Places
¥ Show on Graph,  [IES = " Auto Scale = - o
100.000 3 m
~Flow .
it Min Pressure
I Show on Graph, (% of FS ~ 0.000 -
= 1 Hﬁ
~Valve Position
Units Temperature
[¥ Show on Graph ,%—Ll Y Sl (I |1 j
r Max
Auto Scale =
[ Temperature e 100.000 3 Density
nits
¥ Show on Graph [c - Min 4 .
0.000 3
[ Pressure Setp
Units

"' Show on Graph

Actual Device Units hd

[ X Scale
Mode

[ Pressure

"I Show on Graph

Units

Actual Device Units hd

[ Valve Current

"I Show on Graph

Units

C—

[ Density

I“| Show on Graph

Units

Actual Device Units hd

|SmoothScroIl j

 Legend
v Show Legend

[“ Auto Show Default Parameters

Exit Default

Figure 7-2 Graph Options Window

For each graph parameter, 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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7.3 Data Logging Options
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The user can also choose to allow the software to determine which
device 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 numeric data 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.

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

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

Select

Data Log File Path

(o2 =

C:\Program Files (x86)\Brooks | \BrooksExpenS Tool\Data
File Type
I” Save Data To Log  Open File Exit csv hd
Sample Rate
Target Rate Units
[1.000 = | Maximum |

Save data log file = False saved.

Figure 7-3 Data Logging Options

For devices that support a totalizer, the User Totalizer Options Menu

Item is where the user can set p

references 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 details on the
hardware and user totalizers). 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 see and use this window.

N

Update Period mSecs Totalizer Units

[3000 = L

¥

~ Flow Offset
|-0.291

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

Reset |

Save | Exit

Figure 7-4 User Totalizer Options
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7.41 User Totalizer Options

For SLA devices with EthernetIP digital 1/0 option, a different
totalizer window is used.

o- Totalizer Ethernet IP: (01B83003457) EI@
fmTotalizer fmCust How Totalizer
fmHowHours Current How Total
0 hours 0.000 LPM
Current How Total
0.144 [ Current Mode
New Fow Total Son
I0.144 El: LPM New Mode
Stop -
Set Value
Set Mode
B |

Figure 7-5 EthernetIP Totalizer

For the fmTotalizer, the user may set the total value to a specific
value. Change the value in “New Flow Total” then click Set
Value”. The user may not change the fmFlowHours.

The user may also change the mode for the fmCustFlowTotalizer.
To stop the totalizer, change the New Mode to Stop, then click
Set Mode. To reset the totalizer, change the New Mode to Reset,
then click Set Mode. To restart the totalizer, change the New
Mode to Run, then click Set Mode.

7-4
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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.

Tools Window Help

Basic Status

Warning Status

Alarm Status

User Totalizer

Meters

Graph

VDM Status

VDM Heater Diagnostic
Streaming

VDM Alarm Status
VDM Ecat Alarm Status
VDM300 Nitrogen Flow Test
VDM300 Dry-Down

VDMZ00 Dry-Down Reports

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

Except for the graph window (Section 8.4), and VDM300 DryDown
Reports (section 8.9), these windows are monitoring as long as 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 internal (digital) or external
(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.

The Warning Status Window shows detailed warning states for
supported devices interfaces/protocols. For some device types, the
warning status is integrated with the alarm status window. The exact
warnings shown may vary depending on the device type. The warning
window for a flow controller is shown in Figure 8-2.
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¥ warning Status (Ecat/DeviceNet): (018303 -|0| x|
Alarm Name

HAow Control Eror Band

How Low

Aow High

Valve Drive Low

Valve Drive High

90
I
&

Figure 8-2 Warning Status Window
(Actual alarms may vary depending on device type)

For VDM300 devices, the VDM Warning Status Window shows detailed
warning states for that device type in Figure 8-3.

Warning Status (VDM): (Vi _ ||:||ﬂ

Waming Name

Flow Sensor Temp Stability

Flow Sensor Zero Drift

Tank Temperature Stability

Cal Due

Device Not Warmed Up

Address Switches Changed

Failure To Drain

R

Cal Due Hours Remaining (5000

Warning Code (Hex) |00000008

Figure 8-3 VDM Warning Status Window
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The Alarm Status window shows detailed alarm states for supported
devices interfaces/protocols. The exact alarms/warnings shown may
vary depending on the protocol type and device type. For SLA
EthernetlP, GF40, and GP200 devices, the Alarm window also shows
warnings. The alarm window for an SLA Rev B flow controller with
RS485 interface is shown below in Figure 8-4. The alarm status window

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

Alarm Status (RS485): (01B62000513)

Alarm Name Status  Hash Code

o o ]

‘ngmllennry&lmml

- 12 ‘ ‘ RAM Test Failure

[l

‘ MNen-Velatile Memory Failure

- 12 ‘ ‘ intermnal Power Supply Fail.

Il

‘ Temperature Low

-’T Hrmueug.

Il

‘ Device Calibration Due

- 2 HDewceOverhadDue

I

‘ Setpoint Deviation

- 8 HValven-iveLm-

[

‘ Valve Drive High

- 3 ‘ ‘ No Flow Indication

Il

= T m
== W~  m |
== m |~ m -
[ | ——

‘ Diagnostic

il

Figure 8-4 Alarm Status Window (RS485)
(Actual alarms may vary depending upon device type)
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REE

Alarm Name Status Flash Code

Program Memory Corrupt - ]T
RAM Test Failure - ’T
Non-Volatile Memory Failure - ’T
Internal Power Supply Fail. - ’T
Temperature Sensor Fail. - ’7
Device Calibration Due - ’T
Device Overhaul Due - ’1—
No Flow Indication - ’T
Negative Flow - ’T
Flow Totalizer - ’W
Time Totalizer - ’W

Flow Totalizer (Liters) 14.850]
Total Remaining (Liters) I{}.{}(}O
TimeTotalizer (Seconds) 2074

Time Remaining (Seconds) I{]'

Figure 8-5 Alarm Status Window (FieldBus)
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| B Alsrm Status (VOM300): (VAP3810 =[S
Ready To Use Not Ready B || Water Level Undetemined [
CrabocOvetted ] || Tk et ]
Tk e I
Sensor Temp High B || brin Vaive Emor [ ]
Fill Valve Esror - Failure To Drain -
Tk B || st veeres [
Valve Drive - VDM Eror Code (Hex) [oooosooo

Figure 8-6 VDM Alarm Status Window

Alarm Status (VDM300) Ecat: (VAP3810) B ]
‘Vdve[kiveFa‘lu’e [ | HﬂmmFailue [ | Hﬂmmumkrm B ‘
ook Terperatirs S ] || i vave B Wl | o vimerres [
T T |
Cotbraton Fatre B[ oo o sy e [ || row sersorzeoom |
i, [ esoe W s W]
+3.3V Out of Spec - +5V Out of Spec -Hl.lm-blemmﬁeve(:nrlml -‘
e W W e W
TR e e
T B e W e W

‘Dev.ErerndetHexJ /00000000 HMm.ErerudetHexJ |o4000007 ‘

Figure 8-7 VDM Ethercat Alarm Status Window
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Alarm Status (GF40): (E4375801001) — |EI|&

Alarm Name Status Flash Code

Flow Limit 1 Low - IT Flow Limit 1 High - ’7
Flow Limit 2 Low - li Flow Limit 2 High - ’T
Valve Drive Low - IT Valve Drive High - ’T
Setpaint Deviation - IT

Figure 8-8 GF40 Alarm Status
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g

o) Alarm Status (EIP): (01B83003497) | = || & |[m2am|

How Reading Valid

Temperature Reading Valid

Device ls Zeming

Zermn Recommended

Femn Operation Inhibit

Device Bmor

Device Alarm

Device Waming

Figure 8-9 EthernetIP Alarm Status Window, Status Tab
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o Alarm Status (EIP): (01B83903497) | = || & |[eZ3m

Back Streaming Emor

Internal Comm. Bmor

NV Memory Fail

Figure 8-10 EthernetIP Alarm Status Window, Errors Tab
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o= Alarm Status (EIP): (01B83903497) o[BS

[

Figure 8-11 EthernetIP Alarm Status Window, Alarms Tab
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o< Alarm Status (EIP): (01883903497) | = || & [[mEm|

..............................

Low How Waming

High How Waming

Choked How Waming

Excessive Zero Drift

Bad Fermo Waming

Valve Low Waming

Valve High Waming

Setpoint Deviation

Setpoint Overrange:

Setpoint Limited

Calibration Due

Totalizer Overflow

Owverhaul Due

Low Temperature

High Temperature

Supply Volts Low

Supply Volts High

Figure 8-12 EthernetIP Alarm Status Window, Warnings Tab
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) GP20D Alarms Status: (GP200_BETAST) - m] *

DisplayCode | ErrorClass | Description Alarm

1 Failure  NOSENSORFLASH [
2 Failure | FLASHPAGEINVALID [
5 Failue | SGPAGEINVALID_FAIL [ ]
11 Failure | ADCMISSEDCYCLE [ ]
12 Falure  |ADC_OVERFLOW [ ]
13 Failue | FLOWSENSOR_FAIL [
14 Failue | PRESSURESENSOR_FAIL [N
15 Failure | TEMPERATURESENSOR_FAIL [
20 Falure  GASDB_ERROR [ ]
21 Error BADTABLE [ ]
103 Error FLASHDATALOST [
105 Error SGPAGEINVALID_ERROR [
109 Error DPINVALID [ ]
110 Error DPABORT [ ]
113 Error PAGECREATE_ERROR [
115 Error FLOWALARMHIGH [
116 Error FLOWALARMLOW [ ]
125 Error PRESALARMHIGH [ ]
126 Error PRESALARMLOW [ ]
135 Error TEMPALARMHIGH [
136 Error TEMPALARMLOW [
140 Error PRES_ZEROPROCESS_ERROR [N
145 Error CNTRLDEVALARM [ ]
155 Error ACTALARMHIGH [ ]
156 Error ACTALARMLOW [
0 Error RAMPDATAERROR [
] Error RAMPABORT [ ]
215 Waming  FLOWWARNHIGH [ ]
216 Waming  FLOWWARNLOW [ ]
225 Waming  PRESWARNHIGH [
226 Waming  PRESWARNLOW [
235 Waming | TEMPWARNHIGH [ ]
236 Waming | TEMPWARNLOW [ ]
245 Waming  CNTRLDEVWARN [ ]
255 Waming  ACTWARNHIGH [
256 Waming  ACTWARNLOW [
270 Waming  TOTALOVERFLOW [ ]
272 Waming  PGPAGEINDEXINVALID [ ]
274 Waming  RANGETABLE_ERROR [
299 Waming  WARMUP [
0 Waming  EGMBADXFDSPLINE [ ]

§

Exit Pl VIEss] M Wamings
Figure 8-13 GP200 Alarm Status Window

(The following section applies only to devices that support a totalizer
and does not apply to SLA EthernetlIP devices. For SLA EthernetlP
devices, see Section 7.4.1).

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.

User totalizer options are set via the User Totalizer options
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Legend->

Main Graph-=

Control Buttons->
Meters Panel->
Status Panel->

Graph Status Panel->
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(see Section 7.4).
-Jo]x
Total Elapsed Time
{0.050 L {0:0:5:51
Reset

Figure 8-14 User Totalizer Window

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.

Elajad Time (Secondh)

i

“ " e 7 " Ma

v | swp | e | Copuwe | prim At Exit

<-User Annotation

Flra Stpoind Fiow Vaben Corrent Tank Tomp. Conrol Source St Point
poow pas T fosT & Dagast 0000 I%
[ese— Full Soata Adaem. Vb State Data Logging
unrng Fo00 SCoM IActwa IAiA oamn o

Stated

Figure 8-15 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.

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

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.
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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 Set Point Control section 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 O 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 - see Section 7.1). 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:

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

e 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 Warning Status window (see Section 8.1).

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 8.3).
Data Logging: On Or Off.

Oper. Mode: The current operating mode of the device - Executing
mode, or Idle/Safestate mode. (Show only on devise that support
executing mode).

EIP Control: Shows “Yes” if the device is currently controller by the
EthernetIP connection (shown only for SLA rev B EthernetIP devices)

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
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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.

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 Figure 8-16. 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 Figure 8-17).
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Figure 8-16 Main Graph Window with Cursor
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Figure 8-17 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 diagonally to form a
rectangle, then release the mouse. The graph shows a zoomed area of
the graph and scroll bars appear (see Figure 8-18). To remove the zoom
effect, right click on the graph. A context menu appears — click Reset
Graph Zoom (see _Figure 8-18).
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Figure 8-18 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.

The VDM Status Window allows the user to view and change selected
status parameters of a VDM device. When the window first opens, it is
sampling data at a sample rate of a little slower than 1 sample per
second. The user may stop, restart or execute a single sample. The
user may also change the mux mode by selecting a mode from the New
Mode drop-down and clicking Change.

If enabled for the current device, the user may also change the operating
mode of the device by clicking one of the operating mode buttons.

- Power Supplies |~ Temperature —| | DIW Valve Status—— [ DB15 Pin Status —| | Operation Mode —|
+2.5V Ref Tank DIW Tank Level Normal Op Current Mode
2.50] vDC 12290 °C -9 High Pin 3 Idle

-8
+1.25V Ref MFC (Block) . Error Signal A @l
o ) e
125 vDC 12290 °C s Low Pin 4
+3.3V REF PCBA -5 Error Signal B Fr—
3.30 vDC 25.00  -¢ -4 Low Pin 10
-3
+5V Ref T Status ﬂl
5.01 [ Heater PWM — o2 High Pin 13
voe et Cyete g
-12V Ref Tank > = System Drain  Control Mode
st voc poo % Fill IVaIve DramIValvB [Figh | Pin 14
+12V Ref MFC (Block) Input Mux Mode [Digital
1208 VDC | [o.00 % [0 = Mux off, default
New Mode ~Alarm——— - Time To RTU ——
[0 = Mux off, default = Alarm Code (Hex) || Warmup
[oo01E807 [0:00:00  h:m:s
Exit | Start | Stop | Single | ﬂl
Measuring*...

Figure 8-19 VDM Status Window
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8.6 VDM Heater Diagnostics

The VDM Heater Diagnostics Menu allows the user to view and record
the data of VDM device’s heater and heater PWM data over time. The
sample rate is 1 sample per second. The user may also print or capture
the screen to graphics file. This menu item applies only to VDM300

devices.
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Figure 8-20 VDM Heater Window

8.7 Data Streaming

The Data Streaming Menu allows the user to record data from the
device (any device that supports FloCom) over time, at a faster and
more controlled rate than the main graph. The user can select which
attributes to record, the sample rate, length of time to record, and file to
save to. The file format is *.csv. Sample rate typically can be up to 500
Hz, up to eight attributes at a time, depending on selected options. The
attributes available to select from depends on the type of device. Live
data on the screen is not available during this operation. No changes or
other communications with the device can occur via the diagnostics port
while recording is ongoing.
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a5 Streaming: (01B62000513)

b

Settings
Sample Rate Attributes ~
. - logOutTestValue
|500.00 Hz [max 5 signals] S foCompositeSetpoint
fcControNariable
feCurrentSetpoint
feDTerm
foFilteredSetpoint
folTerm
fcQuietFeedBack
Duration (secs.) felawSetpaint
fmDeliveredFlow
0 = fmFilteredFlow
fmFilterOut
fmFractionalFlow
fmLinearizedFlow
fmNomalizedFlow
fmQuietFlow
fmRawFlow
fmStreamTestMux v
< >
Folder Cirl + Click to select multiple attributes
|c:\Program Files (x86)\Brooks Instrument\BrooksExpertSuppoartToahdata
File Name
|MFC740.01B62000513.490003.20210218171613.10.csv Refresh Filename
= ]

Figure 8-21 Streaming Window

The VDM300 Dry-Down Menu allows the user to perform an
automated dry-down operation of the VDM300. The dry-down
operation is typically performed with the device in the user’s
system, or a similar setup. A typical block diagram is shown in
window of Figure 8-22.

The dry-down process consists of applying pressurized nitrogen
to the device and cycling the exhaust valve on and off between
pressurize and depressurize. The nitrogen is applied to the
device’s outlet port, applying the flow in reverse direction. The
device heaters are turned on during this operation.

The dry-down process is a long-running automated operation (up
to 8 hours) and, unlike the manual in-house process, the user
would typically start the operation and run it unattended (without
stopping for user prompts to switch manual external valves).

It is recommended that the user consult the factory for additional
guidance for this operation.

The cycle times and other parameters may be adjusted to the
user’s preferences. Click the Settings button on the VDM300 Dry-
Down Window (see Figure 8-22 and Figure 8-23).




8-18

VDM300 Dry-Down: (018

Brooks® Expert Support Tool

DIW Tank Level  Status

L

16:00:44  Not Started

Note: For Dry-Down. 16:10:14

N2 Outlet

DI Water In (Fill) Tank Drain 16:11:21

Tlow though he dee U

£}
8

)

s nreverse drect e
5 16:10:14

4 16:10:18

3 16:10:19

2 16:11:21

VDM

16:11:22

I

Stage Step

Pressurize: Cycle 2 Pressurizing

Exit Start Stop setince | [ Report

[ Temperature | 15:12:2¢
Tank 16:12:24

286 h
Vacuum/Drain/Vent  Heater PWM

Duty Cycle

Tank.

Time Remaining Status.

Clear
000:00:52 Running e =

' auto-scroll

000000000000

Figure 8-22 VDM300 Dry-

Down Window

‘ 8 User Settings Form (VDM300 Dry-Down: (VAP3B10)) - a X
ParamName | Value | DfitValue | Culture ipti

5 enUS |Number of minutes for the VDM300 dry-down D ize period. (does NOT include the time
'VDM300DryDownDrain Tis i 5 5 en-US Number of minutes for the timeout for the VDM300 Dry-Down Tamk Drain stage
VDM300DryDownNumCycles 20 |20 en-US | Number of cycles for the VDM300 Dry-Down (does NOT include the Final DryDown stage)
‘VDM300DryD: i i 1 1 en-US Number of minutes for the VDM300 dry-down ize period.

VDM300FinalDryDownMinutes 360 360 enUS |6 hours by default

* All numeric/date information isfmust be in English format

All Shown User Parameters defaulted

Rdruhl Exit

units.

Figure 8-23 VDM300 Dry-Down Settings Window

To start the test, click Start on the VDM300 Dry-Down Window
(see Figure 8-22). The software will prompt the user to set up
some external valves. Then the automated test will start. If there
is water in the tank, it will be drained. Then the cycling will take
place unattended. At the end of cycling, the user will be prompted
to close external valves as necessary.

The user may create a report of the data for documentation
purposes. Click on Report on the VDM300 Dry-Down Window, or
click on the menu Monitoring->VDM300 Dry-Down Reports from
the BEST Main window. See Section 8.9.
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8.9 VDM300 Dry-Down Reports
The VDM300 Dry-Down Reports Menu allows the user to view, print, or save a report
to log the results of a VDM300 Dry-Down operation. In order to be able to see this
menu item, the software must be connected to a VDM300 device, or no device.

12 VUMSUU UIyLOWn KeporT ro [

M@ &[4 | wholepage -

DUT Serial Number [Tgenrter ~
VDM300 Dry Down Report
Meas. Date/Time | 5019-10-07 16:13:36.595 -
Device Serial Number Date Result
01891704536 | |1ntn7f2n19 ‘ |Fsi\ Get Data
Time Stage Step Status  Result Tank Tank® MFC® PCB°| -
Export to File
16:10:14 Inttialization Intializing Running Pass
16:10:18 Initiglization Inttializing Initialization Completed Pass File Format PDF -
16:10:18 Pressurize: Cycle 1 Inttializing Running Pass
16:11:21 Pressurize: Cydle 1 Pressurizing Pressurize: Cycle 1 Pass 2 1017 281 273
Completed
16:11:21  Depressurize: Cydle 1 Initializing Runniny g Pass 2 1017 281 273 Save
16:12:24 I Cycle 1 Cycle 1 Pass 2 904 324 285|
Completed
16:12:24 Pressurize: Cycle 2 Inttializing Running Pass 2 904 324 285
16:13:26  Pressurize: Cyde 2 Pressurizng  Pressurize: Cycle 2 Pass 2 907 364 29§ r—
Completed
16:13:26  Depressurize: Cycle 2 Inttializing Running Pass 2 907 364 295
16:13:31 Depressurize: Cyde 2 Depressurizing User Canceled Fail 2 912 39 298|
Exit
16:13:31 I Cycle 2 Cycle 2 Fail 2 912 368 296|
Failed
18:13:31 Closing Out Closing Runing  Pass 2 912 369 20
16:13:38 Drain Closing Drein Failed Fail 2 912 389 206
Page 1 of 1
Data found and displayed.

Figure 8-24 VDM300 Dry-Down Report Window
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Chapter 9 Tools Menu

9.1 Pressure Units Calculator

9.2 Flow Units Calculator
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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

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

Pressure Units Calculator

From Units To Units

|psia 4 lpsig i
From Value To Value
[14.7 |0.004051

P B =

Figure 9-2 Pressure 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

Flow Units Calculator

Flow Units
[kg/h -
Value

a0

Operating Temperature (°C)
o

Reference Pressure (KPa)
[101.325

Gas Symbol

H2 El

rTo

Flow Units
[m*3/h |

Value
1444.721576

Operating Temperature (°C)
o

Reference Pressure (KPa)
[101.325

Gas Symbol

H2 [

*Default Ref. Temp = 0°C

*Default Ref. Pressure = 101.325 kPa

Exit

Calculation complete.

Figure 9-3 : Flow Units Calculator

9.3 Temperature Units Calculator

9-2

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

Temperature Units Calculator Form L

From Units

F

|

From Value

70

__ Exit |

Figure 9-4 Temperature Units Calculator

To Units

=[]

E

To Value

g

21.111

Calculate
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9.4 Density 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.
~ From rTo
Density Units Density Units
lkg/m*3 | Ib/in*3 |
Value Value
1 [0.000036
Operating Temperature (°C)
[0.00
Reference Pressure (KPa)
[101.325
Gas Symbol
N2 i
| J LDS':[‘:E“ Calculate
*Default Ref. Temp = 0°C
“*Default Ref. Pressure = 101.325 kPa
Exit

Calculation complete-

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.

s | Device Comm ‘ Device Col
| Connection ‘
od Terminal

Script File

Figure 10-1 Device Comm Menu

10.1 Device Connection Window

10-1

¥ Device Connection

Cick on a row abave to select active device.

—Device Connection rMAC IDs

COM Port |COMS b MaciD [T -] Detach |

Baud Rate |np-|nrm v|
Eh— Next >
Al Davi Attach
Devices : 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:

Get Current Version ‘)_(J

No device currently attached

Figure 10-3 No Device Connected
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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 the connection 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).

BEST supports one or more devices connected simultaneously to their
diagnostics ports. The use of the connection window is slightly different
when using a single device compared to multiple devices.

First, in the Device Connection/Port drop-down list (see Figure 10-2),
select the COM Port you are using to connect to each device as you
connect to them one at a time.

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.

Attaching a single device:

In case there is only a single device connected, 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.

Once a device’s MAC address is located, make sure it is highlighted in
the Mac ID drop-down list, then 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 10-4.

MR

Connected Devices

COM Port | MAC ID | DevType | Serial Number | Model Number
[comiz o MFC 0104040258451001 | SLA7950ATEGG 1D1ATLATBAA

Click on a row abave to select active device.

 Device Gonnection r~ Identification
COM Port |cOM12 - Mac ID Io -
ID 0 = RS232 Diag Port Rotarh
Baud Rate [opimze <]
Next >> Next >
All Devices | 1 Device Attach Close

Device Attached on COM12

Figure 10-4 Connection Window, Single Device Attached
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Attaching Multiple Devices Simultaneously:

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

1.) Connecting multiple devices via a single COM port.
2.) Connecting multiple devices via multiple COM ports.
Single COM Port:

The diagnostics port of the device supports RS485 communication, which
is a multi-drop communication type. This means that it's possible to
connect multiple devices simultaneously to a single RS485
communication cable (“daisy chain”). This 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). Each device
on a single COM port must have a unique MAC ID address.

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

Multiple COM Ports:

You may also connect devices to multiple COM ports. Each device on a
single COM port must have a unique MAC ID address on that COM port.

Using the Software to Attach:
If you have connected multiple devices to a COM Port, you use the Next

Click the Next>>All Devices button to find the MAC addresses of all
devices connected on the selected COM port.

If the application has found one or more devices on the selected COM
port, their MAC addresses will be listed in the Mac ID drop-down box.
Choose the MAC address that you want to connect to from the drop-
down box and click the Attach button for each device you wish to
attach. (You must attach one at a time).

The attached devices will be shown in the Connected Devices as shown
in Figure 10-5. They will also be shown as buttons in the devices panel
(see Figure 3-2).
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[ Device Connection ﬂgﬂ

Connected Devices

COM Port | MAC ID | DevType | Serial Number | Model Number
01830370968 |SLAS85051BAB1B2A1D4YBABX00135000_CCMX:XXDOC

( \58205 AlHm

Click on a row above to select active device.

- Device Connection | “MACIDs |
COM Port |COMS5 | MacD [43 = Detach |

Baud Rate |optimize 5

Next >>
All
Devices

Next >
1 Device

Close I

Device Attached at 43

Figure 10-5 Device Connection Window, Multiple Devices Connected

Selecting the active device:

While multiple devices may be attached simultaneously, only one at a
time is considered the active device. If a single device is connected, it is
considered the active device. If multiple devices are attached, the active
device is selected by clicking on its row in the Connected Devices box.
In Figure 10-5, the device at address 43 is selected as the active device.
An attached device may also be selected by clicking the button in the
device panel or clicking the title bar of its associated main graph
window. When a device is selected, the corresponding button is
highlighted in green.

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
For purposes of BEST, a VDM300 is considered of type MFC.

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.
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*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

10-5

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 10-6).

Bl Device Connection
Connected Devices
COM Pott | MAC 1D | DevType | Senal Number | Model Number

! Fix Model Code Error

Device Configuration Code
SLA5840S1BAB1C2ATH3TBABX0013000000001_LPMXCOC7OF

Desired Device Type

Change |

Invalid model code or unsupported product family

Attaching device at COM1...

Figure 10-6 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.

2. Set the 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.
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To use method 1:

1.
2.

6.

Select the Desired Device Type.
Manually type in the model code.

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

Click Change.

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

Close the Fix Model Code Window.

To use method 2:

1.
2.

Select the Desired Device Type.

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

Click Change.

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

Close the Fix Model Code window.
Open the Model Code window (under the Device Config->Model

Code menu) (see Section 11.5) 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. For most device types, a software license is required to
use this feature.

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

The terminal window also features a Continuous button to continuously
measure (once per second) a device attribute. This is convenient for
troubleshooting.
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Device Terminal: (01B93303831)

Read Command syntax: Attribute

Command Set Command syntax: Atribute=value
lFm FilterOut
Command Response
-0.00043
Send Command | Continuous

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

Exit
Command Sent
Figure 10-7 Terminal Window

10.3 Script File Window

[ Terminal

Script File Path

(C:\Program Files\TestApps\Brooks Expert Support Tool Phase 2\branches\Version =l

5.1.0.0\BrooksExperiSupportToolSIin\BrooksExpertSupporiToo\Data\Sample Script File txﬂ
|

Select File Open File

Result

’ =l
|

Send Command

Exit

Figure 10-8 Script File Window

The Script File window allows the user to load and execute a file
containing a batch of multiple commands. These commands are the
same type of commands as executed one-at-a-time in the Terminal
window. The user selects a file by clicking on “Select File”. The user
may optionally open the file to view it by clicking “Open File”. To execute
the file, click “Send Command”. The results are then shown in the Result
text box.

10-7



Brooks® Expert Support Tool

A sample script file is shown below in Figure 10-9. Each line of the script
file may be a command line, a comment line, or a blank line.

18l sample Script File.txt - Notepad _|o ﬁ

Fle Edt Format View Help
DeviceConfiguration = SLA58515L1DD1C2A1S3ERABX0011000000050_LPMXXXX00C =
# this is a comment Tine

[fcDataType = Real
ifcDataunits = Percent

Kl 'z

Figure 10-9 Sample Script File
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Chapter 11 Device Config Menu

11-1

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.

Device Control  Calibration

Firmware 3
Dump File

Device Info

Model Code

Customer Part Number

Wake Up State / MacID

RT Pressure Controller Direction
RT Control Mode

Meter Simulate MFC

Protocol Settings

Warning Settings

Alarm Settings

Restrictor Selection

Orifice Selection

Config Parameters

Figure 11-1 Device Config Menu

(not all device types support all menus).

(Config Parameters menu is for SLA Rev A and Quantim B devices:
see the separate user manual for details).

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

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

Digital Control? ﬂ

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

Figure 11-2 BEST Control Message
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11.1 Firmware

The Firmware menu allows a user to load firmware or a gas database into a device
where supported.

| | Device Config | Device Control Calibration HMonitoring Tools Window  Help

4 Update Firmware

Dump File Update Gas Database
Device Info

Model Code

Customer Part Number

Wake Up State | MacID

Protocol Settings

Alarm Settings

Figure 11-3 Firmware Menu

11.1.1 Update Firmware

The Update Firmware menu allows a user to load firmware into a device. It also
allows a user to view the current revision of the firmware in the device.

The user must obtain the desired firmware file (contact Brooks Instrument). Then
select the file under the Firmware Update File Path text box. Then select Update.
After a confirmation pop-up, the software will load the firmware into the device.

*NOTE: Only one device must be attached on a given COM Port for the firmware
update.

BI Firmuware Update: (01862000513 x

Output

COM Port Current Revision Elapsed Time (secs) AleType ———————————
[coms | |200 & Fimware
Firmware Update File Path e

IC:\ngmm Files Tool\Utiliti « DNET_3.7 5 bin

SelectFile | Update |  Exit |

Figure 11-4 Firmware Update Window

11.1.2 Update Gas Database

The Update Firmware menu allows a user to load a gas database into a device. It
also allows a user to view the current revision of the gas database in the device.
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Currently, only the GP220 device is supported for this operation.

The user must obtain the desired gas database file (contact Brooks Instrument). Then
select the file under the Gas Database Update File Path text box. Then select
Update. After a confirmation pop-up, the software will load the gas database into the
device.

*NOTE: Only one device must be attached on a given COM Port for the firmware
update.

Bl Gas Dstabase Update: (01B94503636) X

Output

COMPont Current Revision Elapsed Time (secs)
[coma 1 [375

Gas Database Update File Path

[CATestApps\Brooks Expert Support Tool Phase 2\trunk\Br oN\Utilities\Fi _378_1.17_20200724-075151 bin

SelectFile | Update | Exit_ |

Figure 11-5 Gas Database Window

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 or
restoration.

Dump files are saved in an unencrypted format.
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Dump File: (01B55102174)

Save File
File Path

File Name
[mfc740.01b55102174.481535.20180314121929.6.dumpall

File Type
€ dump =
@ _dumpall fle

- Load File
File Path
[C:\Program Files Dumps

View File

Save File

File Name
*01B55102174* dumpall*

Results

There two formats of dump file: dump and dumpall. Dumpall is a comprehensive set
of attributes including “live” attributes. A dump file contains only the settable (non-live)
attributes. BEST can save or reload either type — just select the desired file extension
type.

File names are by default coded using the device serial number and the date/time.

Select
File

Load File

View File

Exit

Figure 11-6 Dump File Window

When the Dump File window opens, it shows a date-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.

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 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. It is recommended that you do NOT ignore this warning.

To reload 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. Then, the results text box
will show any attributes from the dump file that were not able to be loaded. It is not
unusual for a few attributes from the file to fail to load.
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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 writable only if the user has the Pro license and the
device supports it.

Bl pevice Info Form: (01840040147)

= =R (=

Manuf acturer |Brooks Instrument
Device Type lPc

Serial Number |01B40040147
Firmware 1D |MFC740

Frmware Revisicn [1.25a

Sensor Serial Number |SN1

Order Number |M354930

Mode! Number |SLAS81051BAB 1B1A THMAHABX00130002_LPMXXG(X70F

Exit | Write

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

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 13.12 for
more details.

The model code window allows the user to view and edit the device’s model code.
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 and editing the fields.

Most users will not need to modify the model code, as the model code is typically
configured by the factory. However, advanced users, such as those who obtain
unconfigured devices, may need to modify the model code. A license is required to
modify the model code. BEST does not support model code editing for all devices,
even with a license.

When editing the model code, to protect the integrity of the model code text, the
model code window does not allow the user to directly edit the text of the model code.
The model code window requires the user to make selections from pre-defined
choices for each field.

*NOTE: It is very important to have a correct model code in the device (the model
code that matches the hardware configuration), especially before beginning a device
calibration. The model code is complex, so exercise caution when modifying it.
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Full Goda
|SLA58‘-405'I BAB1C2ATH3TBABX 0013000000001 _LPMXOOOCIOF

Paramator Current Value Now Value Now Value Numornic
[ProdFamity -] [st [sL = |
Descnplion Gas Namo
Delta Class (for Hatfield) [
Update | Exit |

= AL aerree andormabon s ba m Engleh loomal omils

Figure 11-8 Model Code Window

The process for modifying the model code is as follows.

First, select a parameter to change (you may modify only one parameter/ field at a
time). See Figure 11-8. This is chosen from the Parameter drop- down box. Notice
that as you change the selected parameter there, a section of the model code above
in the Full Code text box is highlighted — this is the corresponding field of the full
model code. Notice also that the current value text box changes, as well as the
description.

Next, select a new value or new value numeric from the New Value drop-down box.
Notice that as you change the value, you may see a new description of the new
value.

When you have selected the new value that you want, click Update. Note that the
model code field will not be updated in the device unless you click Update. Notice that
the field value in the Full Code text box is also updated to the new value.

*NOTE: All numeric or date information entered into this form must be in English
culture units/formats. Likewise, any numeric or data information displayed in the form
are in English culture units/formats.

Special Fields:

Restrictor Type: For flow devices, the Restrictor Type field is used for restrictor type
code, but for pressure controllers, this field is used for pressure transducer range
code.

Gas Code: The gas code field is for the process gas, not the calibration gas (if the
calibration gas is different than the process gas - see Section 13.12). This code must
be an integernumber.

Gas Range: The gas range field is the range for the process gas, not the calibration
gas (if the calibration gas is different than the process gas - see Section 13.12).

Gas Units: The gas units field is the units for the process gas, not the calibration gas
(if the calibration gas is different than the process gas - see Section 13.12).

Output Enhancements: For Biotech devices (field = S, T, U, or V), this field cannot
be modified.

It is also recommended that after changing the model code, to detach the device,
cycle power and then re-attach, or reboot the unit (see Section 12.1).
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11.6 Customer Part Number Window

The Customer Part Number window allows the user to read and set the customer part
number attribute in the device, if it supports it.

Il

Customer Part Number
|EF637S

Change Exit

Figure 11-9 Customer Part Number Window

11.7 Wake Up State

The Wake Up State window allows the user to configure the state of the device the
next time it powers up or reboots (“wakes up”), if the device supports it. In this
window, the user may also set the control source, the diagnostic port Mac ID
(address), or RT Device Control mode (for RT devices) upon reboot. See Fiqure
11-10.

When the window opens, it shows the current wake-up state. The user may change
any of these parameters. The user must click Change to apply these changes. The
control source is for the power-up control state, not the current control state (see
Section 8.4 to change the current control state).

For the Diagnostic Port Mac ID, after the user clicks Change, the device will be
rebooted (after the user confirms), and the device will remain attached, but with the
new Mac ID number.

*NOTE: the wake-up state control source (Digital or Analog) is not necessarily the
current control state — it is the state of the device after a power-up or reboot.

The RT Device Control Mode block only appears for RT devices. This is the same
function as the RT Control mode menu (see Section 11.9).

_Iolx

- Control Source . Diagnostic Port Mac ID - RT Device Control Mode
" Digital - T Flow
s [33 |
® Analog ® Pressure

Change Change Change
Exit

Figure 11-10 Wake Up State Window
(the RT Device Control Mode block appears only for RT devices)

11.8 RT Pressure Controller Direction

The RT Pressure Controller direction window is used to change the direction
(upstream or downstream) of the pressure mode of an RT device.
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This change is available only for RT devices (not available for pressure controller
devices).

Pressure Controller Direction: (01862 = = |U|£|

~ Direction

* Upstream

" Downstream

Exit Change

Figure 11-11 Pressure Controller Direction Window

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 RT devices.

*NOTE: This change only affects the current state of the device, not the Wake-Up
state (see Section 11.7 for the Wake-Up State).

The window (Figure 11-12) also shows a live reading of the remote pressure
transducer voltage, if the user clicks Start.

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

ol

~ControlMode | [ Live RT lnput
Current Mode Current Input (V)
|Flow |0.004

“ Fiow

" Pressure Stop |
Change I Live

Figure 11-12 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.
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11.10 Meter Simulate MFC (Meter Calibration)

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.

11-9

A license is required for the use of this feature. This feature is supported only for SLA,
SLA Rev A, GF40, and GF1xx 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 13.12 for full
calibration instructions)

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 Figure 13-29), to a certain
percentage by using the external valve (see also Section 13.12 for full calibration
instructions).

Meter Simulate MFC: (01B62000514) - |O ﬂ

Current Device Type Current Valve Type

MFM |Nnne (Sensor only)

[ = | T
_wem |

None (Sensor only)

Normally Closed

FC
FM
Normally Closed (Press. Diff. >30 psig (2 bar)

Exit Normally Closed (Press. Diff. <30 psig (2 bar)

Normally Closed - High Pressure

Normally Open

Normally Closed Coplanar Valve DISCONTINUED IN REV. B

Normally Open (Press. Diff. >30 psig (2 bar) REV.B ENHANCED ONLY
Normally Open (Press. Diff. <30 psig (2 bar) REV.B ENHANCED ONLY

Figure 11-13 Meter Simulate MFC Window

To use this feature on meter device:

NS gk~ Db~

Click the menu item Device Config->Meter Simulate MFC.
Select the desired valve type under New Valve Type.
Click MFC.

Perform calibration as with an MFC device.

Click the menu item Device Config->Meter Simulate MFC.
Select None (Sensor Only) under New Valve Type.

Click MFM.
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*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.

11.11 Protocol Settings Window

The Protocol Settings window allows a user to change protocol settings for the
device’s main control port. Reference the device’s specific supplemental manual for
detailed information concerning the device’s communication protocol.

*NOTE: these settings are not for the diagnostics port communication settings.
*NOTE: The user must click Apply for settings changes to take effect.

The exact protocol settings window that appears depends on the type of protocol
installed on the device. The software automatically detects the protocol type of the
device. The exact parameters shown depend on the type of device.

The types of protocol windows are:

e S-Protocol (RS485)
e DeviceNet
e EtherCAT.

e Field Bus

e EthernetlP

_lalx
Date Manufacturer Id Number of Preambles
[ Enos2017 = [0 B -
Dascriptor Message Palling Address
I I o =
Device Type Tag Mame Unique Id Number
[100 162000513 |62000513
Data Rate User Reference Temporature  Temporature Unils
[19200 - [273.15 e |Cetsius |
Flow Rulerence Condition Flow Units User Reference Prossure Reference Pressure Units
| Galibration = |mlmin =l [woraso g Ipa =
Aoply | _ Close |

Figure 11-14 Protocol Setting (S-Protocol) Window
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Table 11-1 S-Protocol Configuration Parameters

Parameter Description

Date 32-bit integer value that represents the
date value that is written and read via
the S-Protocol Communication port.
The Date value can be utilized by the
user for any purpose and has no effect
on the device

Descriptor A 16-character string that the user can
use to describe the device. This
parameter can be written and read via
the S-Protocol Communication port.

Device Type Read Only. Will always be 100 for SLA
Enhanced devices.
Data Rate Sets the data rate for serial

communications of the S-Protocol port.
Must be 9600, 19200, or 38400.

User Ref. Temp. Reference Temperature (K) for which
flow is to be reported if the user-
specified Standard Reference

Conditions.

Manuf. ID Read Only. Always 10 for Brooks
Instrument devices.

Message A 32-character string that the user can

use for any desired purpose. This
parameter can be written and read via
the S-Protocol Communication port.
Tag Name 8-character string used to identify the
device on the network to obtain the
device’s long address.

Unique ID No. A 32-bit integer in the range of 0 to
16777216. This value is assigned by
Brooks and must be unique for all
devices supporting the RS485 S-
Protocol.

User Ref. Pressure Reference Pressure (Pa) for which flow
is to be reported if the user-specified
Standard Reference Conditions are
selected.

Number of Preambles The number of Preamble characters
that the device will transmit as part of
every response message on the S-
Protocol communications port.

Polling Address Short address of the device, must be in
the range 0 to 15. This address can be
used to access the long address from
the device.

Flow Units Defines the UOM that flow is to be
reported in on the S-Protocol
Communications Port.

Temp. Units Defines the UOM that temperature is to
be reported in on the S-Protocol
Communications Port.

*NOTE: Brooks Instrument provides an S-Protocol manual that describes the
operation of the S-Protocol supporting devices. Contact the Factory or your local sales
representative for moreinformation.
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ol

Full Scale
v
FC Data Units PC Data Units
ISCCM j |Counls j
FC Data Type PC Data Type
[Int | |int ~
FM Data Units PM Data Units
|Count5 j |Counls j
FM Data Type PM Data Type
[int =l |t 5
Producer # Valve Data Units
|2 :] ICounls j
Consumer # Valve Data Type
7 < <]
Poll 10 State Transition
IExeculing j

Apply | Close |

Figure 11-15 Protocol Settings (DeviceNet) Window

Table 11-2 DeviceNet Configuration Parameters

Parameter Description

Full-scale Represents the value in counts reflecting the full-scale
of 100%.

Producer# Sets the assembly instance used for sending data

from the device to the master during Poll 1O
communication.

Consumer# Sets the assembly instance used for sending data
from the master to the device during Poll.

Poll IO State Defines the state of the device, Idle or Executing,

Transition when a Poll /0 connection is established.

*NOTE: Brooks Instrument provides a DeviceNet manual that describes the operation
of the DeviceNet supporting devices. Contact the Factory or your local sales
representative for more information.
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Protocol Settings: Ethercat: (E4193901005)

FC Data Units

Percent A

FC Data Type

j=(p
PC Data Units

PC Data Type

L

I Real

L

FM Data Units

L

PM Data Units

IPercent j I j
FM Data Type PM Data Type
IReaI j I j

Valve Data Units

TM Data Units

IPercent j ICeIsius j

Valve Data Type TM Data Type

IReaI j IReaI j
Apply | Close |

Figure 11-16 Protocol Settings (EtherCAT) Window

Protocol Settings (Field Bus)

FirmwareRevisionlLevel
[1.23v

dmSubversionVersion
[11144

dmBootloaderRev
[1.08

vdSafeState
IZero j

vdSafeValue %
|0.000 =

: (91B71000017)

ffBootLoaderRevision  Flow

[3.1.12

ffFirmwareRevision
[3.1.18

ffHardwareRevision
o

tmDataUnits
ICeIsius j

tmOverRange °C
|65.0 —
tmUnderRange °C

0.0 F

B [m

fcAutoShutOff Threshold
|Low (0.005) ~|

fcControlMode
| Digital ~

fcFixedControlValue %
|0.000 —

feDataUnits
| Percent j

fmDataUnits
| Percent j

Apply |

Figure 11-17 Protocol Settings

(FieldBus) Window




Brooks® Expert Support Tool

a-' Protocol Settings (Ethernet [P) EI@

Network Settings |

F/W Revision of Main Board [1.28
SVN Version Level of Main Board |11936
F/W Bootloader Revision of Main Board |2_[|2
F/W Revision of Daughter Board ||_|]4
H/W Revision of Daughter Board |A

F/W Bootloader Revision of Daughter Board ||_|]|]

fmDataUnits [Percent =
fmZeroDuration [10000 =] mSecs
vdSafeState [Zero B
vdSafeValue 0.00 =l
fcDataUnits [Percent =
tmDataUnits |Celsius =l

Device Configuration Revision [0x0701

Main Board Device Config Revision [0x0701

Figure 11-18 Protocol Settings (EthernetlP) Window, General Tab
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a-' Protocol Settings (Ethernet IP) EI@
tepConfigCirl [DHCP Rd|
TCP/IP Address for Device |192.168.1.100
TCP/IP Network Mask for Device |255_255_255_|]
TCP/IP Address. Network Gateway ||]_|]_|]_|]
TCP/IP Address. Primary DNS Server |0.000

TCP/IP Address. Secondary DN5 Server ||]_|]_|]_|]

Domain Name for Device |b|1)ok5|ns[r|_micolrl
TCP Host Name for Device |5LA
Ethemet MAC Address of Device |3B;4|;5|]:IF:39:37

Save

Figure 11-19 Protocol Settings (EthernetIP) Window,Network Tab

11.12 Warnings and Alarms

The software supports configuration of warnings and/or alarms for most device types.
The exact alarms and warnings supported depends on the supported device type and
options. Pressure-related warnings and alarms, for example, will only be supported by
the PC and RT models. If the RS485 Analog customer interface with the S-Protocol
supports flash codes, the MOD LED will flash the specified number of times if a
certain alarm or warning is raised. This feature is not supported by other customer
interface types. The DeviceNet customer interface also supports warnings in addition
to alarms.

For more specific information on alarms, reference the specific device installation &
operations manual and/or supplemental manuals.
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Event Condition Model Interface Description
Program memory corrupt MFC, MFM, PC, RT RS485 Analog, Program memory checksum failure.
FieldBus
RAM test failure MFC, MFM, PC, RT RS485 Analog, Byte-by-byte test of RAM, detects bad
FieldBus memory location.
Non-volatile memory failure MFC, MFM, PC, RT RS485 Analog, Byte-by-byte test of non-volatile memory,
FieldBus detects bad memory location.
Internal power supply failure MFC, MFM, PC, RT RS485 Analog, Any internally generated power supply
FieldBus voltage outside operational limits. Internal
supply voltages must be within their nominal
limits.

Temperature Low/High MFC, MFM, PC, RT RS485 Analog This condition occurs when the internal
temperature is below the low limit or the
internal temperature is above the high limit.
Contact Brooks if there is a need to alter
these low and high temperature limits.

Temperature Sensor Failure MFC, MFM FieldBus Connection to the temperature sensor has
been lost

Device calibration due MFC, MFM, PC, RT RS485 Analog This condition occurs after the specified
elapsed hours indicating that the device
needs to be recalibrated. Default the
corresponding hours limit is set to 8760
hours, equal to 1 year. The alarm will be
cleared once either the alarm is disabled or
the corresponding hours limit is set different
from 0 in the Alarm Settings screen.

Device overhaul due MFC, MFM, PC, RT RS485 Analog, This condition occurs after the specified

Profibus, DeviceNet

elapsed hours with gas flowing greater than
0.5%. The alarm will be cleared once either
the alarm is disabled or the corresponding
hours limit is set different from 0 in the Alarm
Settings screen. Default this alarm is set to
elapse in 8760 hours, equal to 1 year.

Setpoint deviation MFC, MFM, PC, RT RS485 Analog An alarm/warning condition occurs if the
difference between the set point and flow
exceeds the specified limit.

Valve drive low/high MFC, PC, MFC- RT RS485 Analog, This condition occurs when the valve drive is

Profibus, DeviceNet below the low limit or above the high limit.

No flow indication MFC, MFM, RT RS485 Analog This condition occurs if the measurement of
flow indicates flow less than the specified
limit value.

Negative flow indication MFC, MFM FieldBus Flow has been detected in the negative
direction below the limit.

Flow Low/High MFC, MFM, RT RS485 Analog, This condition occurs when flow is below the

Profibus, DeviceNet low limit or above the high limit.

Totalizer Overflow MFC, MFM, RT RS485 Analog This condition occurs if the Flow Totalizer
value exceeds its maximum value.

Flow Totalizer MFC, MFM FieldBus User alarm flow totalizer has reached zero.

Time Totalizer MFC, MFM FieldBus User alarm Time totalizer has reached zero.

Pressure Low/high PC, RT RS485 Analog, This condition occurs when the pressure is

Profibus, DeviceNet below the low limit or above the high limit.

Flow controller error band MFC, RT Profibus, DeviceNet An alarm/warning condition occurs if the
difference between the set point and flow
exceeds the specified limit.

Pressure controller error band PC, RT Profibus, DeviceNet An alarm/warning condition occurs if the

difference between the set point and
pressure reading exceeds the specified limit
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11.13 Warning Settings

The Warning Settings window allows a user to change warning settings for the
device. This is similar to alarm settings. Warnings are not supported on all devices.
For GF40 and SLA Rev B EthernetlP device types, warning settings are accessed via
the Alarm settings menu.

The Low Limit and High Limit are in terms of the units specified under the units
column for each row.

*NOTE: The user must click Apply for settings changes to take effect.

e scmes e nmoaromen) ST
Waming Name Disabled Enabled Low Limit High Limit Error Band Units
| Flow Control Error Band c c o = P |
| VoheDrveOutoftimis ¢ o o o d [ |
_Aoply | _Close |

Figure 11-20 Warning Settings Window, Ethercat

VDM (ECat) Warning Settings: (VAP3B07) ngﬂ
Wamning Name Disabled Enabled
‘ Flow Sensor Temp Stability c @ ‘
‘ Flow Sensor Zero Drift c & ‘
‘ Tank Temperature Stability r @ ‘
‘ Device Not Warmed Up c e ‘
‘ Address Swilches Changed c & ‘
‘ Failure To Drain o @ ‘
‘ Cal Due c @ [5000 Hours | ‘
Apply |  Close |

Figure 11-21 Warning Settings Window, VDM

11.14 Alarm Settings
The Alarm Settings window allows a user to change alarm settings for the device.
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*NOTE: The user must click Apply for settings changes to take effect.

The exact alarm settings window that appears depends on the type of device, as
automatically detected by the software. Reference the device’s supplemental user
manual for more information about specific alarms.

The types of alarm settings windows are:

+ RS485
¢ Profibus
e DeviceNet/EtherCAT.

¢ Foundation FieldBus

e EthernetlP

-  GF40
«  GP200
e GF1xx
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=8 Ech (=5
Contact/Latch |
Aarm Name: Disabled Enabled Low Limit (%) High Limit (%) EmorBand (%) Hours Delay (Secs)

| Program Memory Cormupt £ J
| RAM Test Failure & |
| Non-volatile Memory Failure & |
| Intemal Power Supply Failure & ]
| Temperature Out Of Limits o] ol [s =100 [ —(C oo =
| Device Calibration Due g [a} [o =]

| Device Overhaul Due g [a} [o =]

| Setpoint Deviation @« s o = lo.o =
[ Valve Drive Out Of Limits @« s o = Jo o lo.o =
| Noflow Indication @ [} o o foo = |
[ Pressure Out Of Limits oo = |
[ Pressure Out OF Limits High [ fa] =] |
[ Pressure Out OF Limits Low [ fa] =] |
| Totalizer Overflow @ [ |
[ Fow Alam 1 £ £ Jor = Two = [oo = ]
[ FE o e g o A oo = |
| Negative Flow o s o o oo = |
| Fow Alamms When Setpoint Is Zero = [ |
| Fow Alamms During Valve Overide & |

Figure 11-22 Alarm Settings RS485 Window, Alarms Tab
(exact alarms settings available varies depending on device type)

Flow Limit 1 Low Alarm r Clear

Flow Output Out Of Range Alam
Flow Sensor Out O Range Alam
Setpoint Input Out OF Range Alam
Totalizer Overflow Alarm
Diagnostic Failure Alam
Calibration Due Alam

Overhaul Due Alam

Fow Limit 1 High Alarm r Clear r
Fow Limit 2 Low Alarm r Clear r
Fow Limit 2 High Alarm r r
Setpoint Deviation Alarm r r
Valve Low Alam r r
Valve High Alarm r r
Negative Flow Alam r r
No Flow Alarm r r
High Alam r r

Temperature Low Alarm r r
Pressure High Alam r r
Pressure Low Alam r r
r r

r r

r r

2 r

I3 r

I3 r

I3 r

_save_|

Figure 11-23 Alarm Settings RS485 Window, Contact/Latch Tab
(exact alarms settings available varies depending on device type)
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*NOTE: For SLA device firmware prior to version 1.20, the Pressure Out of Limits Alarm Enable
high and low are not independently settable. Either both are enabled or both are disabled
(checking enable for one enables the other, and vice-versa).

~lol
Alarm Nome Disabled Enabled Low Limit (%) High Limit (%)  Error Band (%)
 Pressure Controller - e o =
| Pressure Meter . & o S =
Valve Drive Out of Limits = r e = o = |
_Aoply | _Close |

Figure 11-24 Alarm Settings Profibus Window
(exact alarms settings available varies depending on device type)

BT

Pressure Gontrol Error Band o o= [Percon

| Pressure Meter s & 3 [0 3 o

: Valve Drive Out of Limils & ‘o o = o = =

| Temperature Out of Limits - o 3 IO_E =
_Aoply | _Ciose |

Figure 11-25 Alarm Settings DeviceNet/EtherCAT Window
(exact alarms settings available varies depending on device type)
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Alarms | Totalizers |

Alarm Name Disabled Enabled Low Limit (%) High Limit (%) Ermor Band (%) Hours Delay (Secs)
‘ Program Memory Corrupt &

| RAM Test Failure 0

‘ Non-volatile Memory Failure

Internal Power Supply Failure
Temperature Sensor Failure
Device Calibration Due
Device Overhaul Due

‘ No flow Indi

-

W W &

-

-

2130 =

1000 =

[100 = [30 =[]
[-330 &

-

.

O]

‘ Negative flow Indication

‘ Flow Totalizer

0| o 1 1 e [ o |
W |(®

‘ Time Totalizer

Save

Close

Changes Saved.

Figure 11-26 Alarm Settings (Field Bus), Alarms Tab

Alarm Settings Field Bus: (91B71000017) _ |0 ﬂ

fmTotalizerThreshold |2 oo El: Set | % of full scale flow

fmTotalizerLimit |100.00 El: Set | % of full scale flow

Totalizer Units |Liters
fmTotalizer |14.8500 El: Set | Liters

Alarms |

fmFlowTotalRemaining (0.0000 EIZ Set | Liters Clear | Clear Flow Totalizer Alarm
fmTimeTotalizer (2074 El: Set | Seconds
fmTimeRemaining |g 3: Set | Seconds Clear | Clear Time Totalizer Alarm

Refresh |

Close

Figure 11-27 Alarm Settings (Field Bus), Totalizers Tab
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¥ Flow Alarms at Zero Setpoint [* Flow Alarms with Valve Override Save

Figure 11-28 GF40 Alarm Settings, Alarms Tab
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[ Alarm Settings GF40: (E4375801001) - |O ﬂ

o Latching | Latch Contact
Enabled | Clear Enabled
Flow Limit 1 Low r Clear r
Flow Limit 1 High r Clear r
Flow Limit 2 Low r Clear r
Flow Limit 2 High r Clear r
Setpoint Deviation| Clear r
Valve Drive Low r Clear r
Valve Drive High r r

Figure 11-29 GF40 Alarm Settings Window, Contacts/Latch tab
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85! GP200 Alarm Settings: (01BS3602703)

AlarmEnabled | LowlLimit | HighLimit | Band | Units _mSecs
FLOWALARMHIGH r [] Counts | 1000
FLOWALARMLOW r [1] Counts | 1000
PRESALARMHIGH r 100.0 Counts | 1000
PRESALARMLOW r 0 Counts | 1000
TEMPALARMHIGH r 13672 Counts | 1000
TEMPALARMLOW r 16129 Counts | 1000
CNTRLDEVALARM r [] Counts | 1000
ACTALARMHIGH r 20 Counts
ACTALARMLOW r 0 Counts
FLOWWARNHIGH r 0 Counts | 1000
FLOWWARNLOW r [1] Counts | 1000
PRESWARNHIGH r 100.0 Counts | 2000
PRESWARNLOW r 0 Counts | 2000
TEMPWARNHIGH r 15883 Counts | 2000
TEMPWARNLOW |the|vins(thaminngipPointLaw‘ Counts | 2000
CNTRLDEVWARN r 0 Counts | 1000
ACTWARNHIGH r 20 Counts
ACTWARNLOW r

Digital 10

Exit DeviceNet (D0) [V sdsAlamEnable ¥ sdsWamingEnable

Figure 11-30 GP200 Alarm Settings Window

EthernetIP alarm status screens not shown for brevity.

11.15 Restrictor Selection

The Restrictor Selection window guides a user in changing settings for device
restrictors (for devices that support this feature — SLA Rev B only).

*NOTE: Restrictor selection is an advanced topic. Most users will not need to use this
feature. A Pro license is required to use this feature.

When you open the Restrictor Selection window, it shows the current restrictor part
number, as well as all the valid restrictor selection options for your device. Each row
in the grid represents a valid combination of settings with each restrictor part number.
The current restrictor configuration is represented by the selected row in the grid. To
select a new restrictor option, click on a new row to select it, then click Change (you
must click Change for the change to take effect permanently). Click Optimal to allow
the software to automatically choose the optimal restrictor (be sure that the model
code is set correctly beforehand). Again, you must click Change for the change to
take effect permanently.

For custom combinations of restrictor part numbers and other model code parameters
use the Model Code window or contact the factory.
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piviciar _lolx
bt Restrictor Min Flow  Hax Flow 3PN gnion pat ]
Type Restrictos Type Description Size Cods Rate Rate Rate
2 Pl c 000 2038 COM BIBKDISEMT
.ﬂ Sinborod [+] B.O3A 11250 COM 11077680MA,
IE] Sintnend E IS0 15750 COM 11077STHMA
3 Sinsored ¥ 16750 72050 COM 11077380MA
3 Sinsarod a 77050 08B0 COM 1107ERIMA
] e H 080 42390 COM 1102I00HMA
3 Samarrend 4 43730 BOSID COM 1107301 HMA,
a Shintnrid K GO0 B30 COM 1aserEMs |
3 intnrm L RT3 118600 COM 1I0FHRMA
3 Sintarad - 118600 166.000 CCM 110ZI0HEMA,
3 Sintorod H 180000 230 500 CEM 110£I0SEMA
3 Sinbood L FALBO0 A2 A0 COM 1102061
] Sinbored a 226400 456700 COM 11020TEHMA
{2 Sinsacad I 455700 638000 COM 1107308RMA.
3 Sintared 5 E3M.000  AU3.000 COM 1107300EMA
Seanborod T 250 000 O
] Slnsaced u 1250000 1750.000 CCM 110231 1DMA
3 ansared v 1750000 2451000 CCM 110231 2BMA,
a Sinsared w FS1000 31000 COM [ECT=IETTTY
4 P e— [ RO 11350 COM 1ORITSOMT o
Current Restrictor Part Num
gt | Ty | e ] (3102310808

Figure 11-31 Restrictor Selection Window

11.16 Orifice Selection

The Orifice Selection window guides a user in changing settings for device orifice
configurations (for devices that support this feature — SLA Rev B only). This is similar
to the restrictor selection.

*NOTE: Orifice selection is an advanced topic. Most users will not need to use this
feature. A license is required to use this feature.

When you open the Orifice Selection window, it shows the current orifice part number,
as well as all the valid orifice option selections. Each row in the grid represents a valid
combination of settings with each orifice part number. The current orifice configuration
is represented by the selected row in the grid. To select a new orifice option, click on
a new row to select it, then click Change (you must click Change for the change to
take effect permanently). Again, you must click Change for the change to take effect
permanently.

For custom combinations of orifice part numbers and other model code parameters
use the Model Code window or contact the factory.

B rifers Sebection Form: (00 BS H000513) = DI_PSI

Ovifice Orifice Valve Seat Orifice Part
MNum

B 0013 ST7Z3T5BMT
& 0020 STTZATGOMT
D 0030 | S772377BMT
E 0040 [ | SFTEITREMT
w 0055 577Z379BMT

SF7Z3R1DMT

K
L

M
I3 ] |

s 0780 STTZ397DMT
L 0830 STIE39BOMT

v 1200 STTZA00BMT
B o013 G | 5TI7375BMS
lc 0020 G BITZITEOMS.
i D030 G SITEIITBMS

Current Orifice Part Num

_Change | | Exit | [577Z385BMT

Figure 11-32 Orifice Selection Window
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Chapter 12 Device Control Menu

12.1 Reboot Device

12.2 Valve Control

12-26

The Device Control menu provides functionality to control a device with functions
such as valve control, rebooting a device, and setting the device’s executing mode.

Device Control | Calibration Mm

Reboot Device

Valve Control
Executing Mode

Figure 12-1 DeviceControl Menu

(executing mode appears only for supported devices).

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.

® Reset Device: (01B30370968] ﬂE’ ﬂ

\ Cancel\Exit l Reset |

Figure 12-2 Reboot Device Window

The Valve Control menu provides functionality to directly control a device’s valve.
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 11-2.

In normal operation, a device’s valve may freely move up and down 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.
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Valve Control Mode Manual Control -
Current Mode m_ Curmrent Position (%) 0.00
Normal I Open | Sel Valve Position (%) 0.00 3:
Close I Manual I Set

Figure 12-3 Valve Control Window

First, the user selects the desired valve control mode. The current valve control mode
is shown on the window.

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.

For the VDM300 device, valve position (%) is replaced with Valve Current (mA). This
current value is approximate.
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12.3 Executing Mode

If a device supports this feature, this menu allows a user to control the operating
mode of device (executing mode, or Idle/Safestate). Some device types use “Idle”
mode instead of “Safestate”.

a7 Executing Mode: (01B83903497) =B S|

Current Mode
|Execuling

" SafeState
* Executing

_ Sa |
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Brooks® Expert Support Tool

The Calibration menu provides access to 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.

A software license is required for most calibration functions. Reference Table 2-4
through Table 2-9 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.

Calibration is the most complex aspect of BEST software.

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 11.2.

Calibration | Monitoring

Pressure Controller Setup Diagram

Tools Window |

Sensor Zero

Analog Qutput
Analog Input
RT/Aw¢ Input

Cal Pages (Flow)

Cal Pages (Pressure)
Calibration

Warp

Bin Selection (GF)
Valve Tuning

Response Tuning

Print Top Label
Figure 13-1 Calibration Menu
(exact options/features shown may depend on device type).

*NOTE: Before conducting any calibration menu operations, verify the model code is
set correctly (see Section 11.5).

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/typical setups for reference — for detailed system analysis consult the
device user manual or contact Brooks Instrument.

The window also indicates the configured direction (upstream or downstream) of the
current device (See Fiqure 13-2).
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i Pressure Controller Cal Setup Diagram: (01840040147) =[S

Suggested Setup For Pressure Controller Calibration

A

sure Gontroller Downstroa:

-0

= Controller Upstream

El Configured Direction: Downstream

Figure 13-2 Pressure Controller Setup Diagram

The Sensor Zero menu guides the user through a sensor zero operation on either the
device’s flow sensor or pressure sensor, depending on the device type. In most
cases, the software automatically detects the device type and sensor type, and
displays the appropriate form and performs the corresponding routine (flow and
pressure sensor zero operations are different operations but the forms have a similar
appearance).

A sensor zero operation should be performed prior to a full calibration. See the device
user manual.

A flow sensor zero operation is performed for a MFC, MFM, or RT device (or possibly
a PC device that has a flow sensor) in flow control mode. During the flow sensor zero
operation there must be no flow through the device. During the zero operation, 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. The software
performs the same function as the pushing that pushbutton.

To zero the device’s sensor:

1. Allow the device to be powered on for a sufficient length of time
(reference the specific device manual) so that it achieves its
stabilized operating temperature.

2. Close the downstream shutoff valve, if present.

The device should be full of process gas with no pressure differential.

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

4. Using the device’s Zero pushbutton or the Brooks Expert Support Tool’'s
SensorAdjust function, zero the device.

If using the pushbutton, press the pushbutton, then release it. If using the software,
access the menu item Calibration->Sensor Zero.
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Flow Sensor Zero: (01B83003497)

How Sensor Zero Cormrection [0.03206]
Actual Zero Value |0.000394
How Sensor State [idle

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

ZERO OPERATION MAY TAKE UP TO 30 SECONDS TO COMFLETE
. Zero Drift
Exit History Zero

Figure 13-3 Flow Sensor Zero Window
(Zero Drift History button appears only for EthernetlP devices).

In the flow sensor zero window (Figure 13-3), the Actual Zero Value is the current
(“live”) flow measurement of the flow sensor. The Flow Sensor Zero Correction is the
current correction offset. The Flow Sensor State is “Idle” while the zero operation is
not processing.

With no flow present, click the Zero button. The state changes to “InProgress” while
the zero operation takes place. The process may take up to 15 seconds. When
completed, it returns to “Idle”.

If you attempt to zero the device while gas is flowing at 5% of full-scale, a dialog box
displays, prompt you to confirm whether you want to continue with the operation.

*NOTE: For SLA devices, there is another way to access the flow sensor zero
operation, under the Calibration->Calibration menu (see Figure 13-26). Both of these
access methods perform the same flow sensor zero operation, except that the
Calibration->Calibration menu method gives the user the option of performing a purge
(opens the valve temporarily for 5 seconds) to relieve any trapped pressure.

Zero Drift History: For SLA Rev B EthernetlP devices only, the Zero Drift History
information may be viewed. The history report may be viewed, printed, and saved to a
file.
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& @—LI WholePage  +
=

Zero Drift History Report

Frogam T st Fapat BuaTios
| e

Close

| [ErEEE=

Export lo File

File Format PDF

Figure 13-4 Zero Drift History Window

A pressure sensor zero operation is performed for a PC device only.

*NOTE: While an RT device does measure pressure, it measures pressure with an
external (remote) pressure sensor connected to the device. This external sensor is
not zeroed by BEST software - it is assumed that the sensor’s range (0-10V or 0-5V)
represents its full specified range and that OV = 0 pressure. see Section 13.7 for
calibrating the range of this external RT sensor.)

There are several ways to access the pressure sensor zero operation: the zero
pushbutton, under this menu (Calibration->Sensor Zero) and for SLA devices, the
Calibration->Calibration menu (see Section 13.16). These access methods perform
different methods of sensor zero operation as explained below.

A pressure controller’s pressure sensor can be calibrated in three ways:
1.) Use the physical reset button on the device

2.) A straight offset correction (BEST software, Calibration->Sensor Zero
menu)

3.) An interpolated correction (BEST software, Calibration->Calibration menu
— see Section 13.16)

A pressure device includes a zero pushbutton (located at the side of the device) that
performs a straight offset correction. For pressure devices with a psia sensor, this
zero is assumed to be at absolute zero pressure (0 psia) which requires a vacuum. For
pressure devices with a psig sensor, this zero is assumed to be at ambient pressure
(0 psig).

The straight offset method for pressure controllers is similar to a flow sensor zero
method. It is a simpler method than the interpolated method, but must be performed
at reference pressure - under a vacuum for psia sensors or at ambient for psig
Sensors.

The interpolated method can be performed for devices with a psia sensor. This allows
a psia sensor to be zeroed without actually applying a vacuum, although it is a more
complicated process. This method is performed under the Calibration->Calibration
menu item (see Section 13.16).

Simple Offset Zero
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As this menu performs the simple offset method, it gives a warning for psia sensors.
When the user clicks on the sensor zero menu (with a pressure controller device
attached), the following warning is displayed:

Sensor Zero PC Device ﬂ

=S NOTE: This pressure controller device is configured with a psia
| ) sensor.
= This zero operation should only be performed with a vacuum
applied to the device.
To perform a zero operation without vacuum, exit this form and
use the zero operation under the full calibration operation.
Continue?

Figure 13-5 Sensor Zero Window for psia Pressure Device, PSIA Warning

After this, the pressure sensor zero window appears (see Figure 13-6). From this point
forward, the zero operation is straightforward and is the same as the flow sensor zero

operation.

Pressure Sensor Zero: (0111060464527001) - |EI|&

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 13-6 Pressure Sensor Calibration (Straight Offset Method)

Interpolated Zero Correction: see Section 13.16.

13.5 Analog Output Calibration
The Analog Output Calibration menu guides the user in calibrating (or “tuning”) the
analog output of the device, if it has an analog I/O 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. The Calibration->Analog Output menu
allows the user to select the mode/range, check the adjustment, change the
adjustment, and set the Low Output Cutoff.

The Output Adjust window allows users to select the analog output mode and set
output configuration parameters.
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A typical setup for calibrating an output voltage is shown in_Figure 13-7 and an output
current in Figure 13-8. 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.
s TR +
DM
Power Supply 0OO00000O0 0" (Precision
13.5 - 27 Vde IPPOO0O00 O Voltmeter)
i 0815 Comecter | G
Notes:
1. Refer to the DMM specifications, as provided by the Service Tool.
2. T cable shields to ground at one end only.
Figure 13-7 Typical Setup for Calibrating an Output Voltage
+ j -===
/A AT r DMM
Power Supply 'QOQQ&?OOOB (Precision
13.5 - 27 Ve IO O000 O Current Meter)
- l!ﬁl&‘»'(:m\r'nm:l:u-r,_}7
Noles:
1. Refer to the DMM specifications, as provided by the Service Tool.
2 R 5 500 0 for supply s 16 Vdc R 5 380 0 for supply = 16 Vdc.
3. Tie cable shields to ground at one end only.

Figure 13-8 Typical Setup for Calibrating an Output 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 user can change the Output Configuration mode by clicking on one of the five

range buttons (if supported by the device). The current mode is shown in the Current
Mode text box (See_Figure 13-9).
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The user can check the current analog output calibration by clicking on the Check
button. Then the software will display another window (See Figure 13-10), 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).

ol
— Output Configuration
Current Mode [W
110 5VDC | Low Output Cutoff (%) m
0to 10 VDC |

0 to 20 mA |

4 to 20 mA |

- Output Calibration

Check | Base |-0_1II)53D
Calibrate | Multiplier In_a‘lman

Restore

Figure 13-9 Analog Output Calibration Window

Analog Output Cal Check — |EI|&

Qutput Value Im 3: vDC

Set

Exit |

Figure 13-10 Analog Output Check Window
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el

Test Point o0vDC

Output Value m vDC

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

Accept | Cancel |

Figure 13-11 Analog Output Cal, Low Point

ol

Test Point 10 vDC

Output Value hnn = VDC

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

Accept | Cancel |

Figure 13-12 Analog Output Cal, High Point

The user can calibrate the analog output by clicking on the Calibrate button. The
calibration process causes the device to output voltage or current at two values, then
performs an interpolation to calculate an offset and factor (or, “base” and “multiplier”).

At each of the two points (low and high), read the voltage or current on an external
measuring device, manually enter the value into the software window and click
Accept.

Afterwards, the Base and Multiplier values will be updated.

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.
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For SLA Rev B devices, select the mode before performing the calibration. Changing
the mode after calibration may invalidate the calibration and require a re-calibration.
For GF40 devices, the mode may be changed after calibration, if not changing the
mode from voltage to current or vice-versa, without requiring a re-calibration. For
GF40 devices, analog input and analog output modes must match.

The Analog Input Calibration menu guides the user in calibrating (or “tuning”) the
analog input of the device, if it has the analog I/0 option. If the device’s Control
Source is set to Analog (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 Softstart Ramp Time, and set
the Low Input Cutoff.

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.

Note: For MFC and MFM models, the 0 to 10 VDC analog input mode is only
supported with the RS485 Analog customer interface and must be ordered with the 0
to 10 VDC analog I/0 mode option specified.

A typical setup for calibrating the analog input for voltage is shown below in Figure
13-13 and for current in Figure 13-14. 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.

- - - + +
Precision DA
Voltage (Precision

e Source Volkmeter)

Power
135-

Supply
27 Vdec

Notes:

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

Figure 13-13 Typical Setup for Calibrating an Analog Input for Voltage
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Precision
Current
L Sowce

o +

DMM
(Precisi

J[
Power Supply Kbooocouo)a) Current Meter)
9

135- 27 Vde

MNotes:

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

3. Input impaedance = 125 1.

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

Figure 13-14 Typical Setup for Calibrating an Analog Input for Current

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.
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NEE

~ Input Configuration
o [T

1to 5VDC I
0to 10 VDC I

Softstart Ramp Time (mSecs) In 3;

Low Input Cutoff (%) [0.0 =]
0 to 20 mA I
4 to 20 mA I
 Input Calibration
Calibrate Base  [G0E
Restore | Multiplier 1.437680

Measured Input (VDC) Iu_mq

Figure 13-15 Analog Input Calibration Window

-Iolx

Test Point 0vDC

Provide an analog input of 0 VDC
Then click Accept when done. or cancel.

Measured Input (VDC) 0.004

| Accept I Cancel I

Figure 13-16 Analog Input, Low
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Calibrate Analog Input 1/0: (01B40040147) i -] x|

~Input Configuration

Curent Mode i 10V

1to 5VDC I

0to 10 VDC |
Low Input Cutoff (%) |D.D E
0 to 20 mA I

4 to 20 mA |

~ Input Calibration
Calibrate | Base [Foo79220
Rﬂl Multiplier 1.437680

Measured Input (VDC) |u_m4

Softstart Ramp Time (mSecs) |{] 3;

_ Exit_|

Figure 13-17 Analog Input, High

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.

For SLA Rev B devices, select the mode before performing the calibration. Changing
the mode after calibration may invalidate the calibration and require a re-calibration.
For GF40 devices, the mode may be changed after calibration, if not changing the
mode from voltage to current or vice-versa, without requiring a re-calibration. For
GF40 devices, analog input and analog output modes must match.

The RT/Aux Input Calibration menu guides the user in calibrating (or “tuning”) the
auxiliary input of an RT device (SLA only). The auxiliary input of an RT device is
normally connected to the external (“‘remote”) pressure transducer sensor. But for this
calibration operation, the input is connected to variable power supply. This operation
adjusts the input sensitivity to the sensor’s range (0 to 5V or 0 to 10V).

The RT/Aux Input Calibration menu allows the user to select the range (0 to 5V or 0
to 10V only), check the adjustment, and calibrate the input.

The user can change the Input Configuration mode by clicking on one of the two
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 with an
external source (such as a power supply) to the device’s auxiliary analog input, then
viewing the measured “live” level in the Measured Input text box.
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Power Supply
13.5- 27T Vde

- + *
Precision DM
Voltage (Precision

FE Source Vokmeter)

o
IPOOOOOO

COO0O0OP OO

D815 Connector r}_,

Notes:

1. Reler to the DMM specifications, as provided by the Service Todl.
2. Tie cable shields 1o ground at one end only.

Figure 13-18 Typical Setup for Calibrating the RT Input
(see your device user manual for specific connection information)

Calibrate RT Analog Input 1/0: (01862000513) I = |I:I]ﬂ

- Input Configuration
CunrentMode 010 10V

0to 10 VDC |

- Input Calibration
_Calibrate | Base [G079460

Restore I Multiplier |1 439560

Measured Input (VDC) |p.006

Figure 13-19 RT/Aux Analog Input

To test the device’s RT input, simulate the RT voltage using a variable voltage source
and verify the Measured Input reading reported in this window.

The user can calibrate the analog input by clicking on the Calibrate button. The
calibration process prompts the user to supply external voltages to the device’s input
at two points (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 as directed by the
software. The live voltage or current is shown in the Measured Input text box. Click
Accept when ready.



13.8 Cal Pages

13.9 Flow Cal Pages

Brooks® Expert Support Tool
Rk

Test Point 2VDC

Provide an RT Aux analog input of 2 vDC
Then click Accept when done. or cancel.

Measured Input (VDC) |m

Accept | Cancel |

Figure 13-20 RT/Aux Analog Input Cal, Low
_[ol

Test Point 10vDC

Provide an RT Aux analog input of 10 VvDC

Then click Accept when done. or cancel.

Measured Input (VDC) |n,uu5

| Accept I Cancel |

Figure 13-21 RT/Aux Analog Input Cal, High

The Cal Pages menu is where the user can select the active calibration page and
delete pages. A “page” is a completely configured and calibrated set-up of the device.
A page is created at the factory, or via the calibration process. 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 is of interest only to users who have a device with more than one
calibration page stored in the device.

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 (see Figure 13-22 and Figure 13-23).

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 13-22.
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BI cal Pages (Flow): (01B62000513) X

Surmogate Gas Pages
Surmogate Gas Page

=
Delete
Full Scale Value | 1000000 SCCM
Gas Name |n2
Gas Identifier [13
Reference Temperature |21_1 “C
Process Gas Pages
Process Gas Page
[*1: 13 (1000 co/min @ 21.1 °C HorizontalBaseDown) | Acvae
Full Scale Value [1000 cc/min
Delete
Gas Name |N2
Gas Identifier [13
Reference Temperature |21_1 “C

Last Calibration Date |ﬁl14u'2l]19 12:00-00 AM

Calibration Due Date  |6/14/2020 12:00:00 AM

ﬁ

Figure 13-22 Cal Pages Window, for Flow Devices

The Surrogate Gas Pages section of this form is where the user can see the
surrogate pages created as a product of the calibration process. The average user
rarely needs to be concerned with surrogate pages.

To delete a surrogate page, select the page from the drop-down box, and click delete.
*NOTE Exercise caution if deleting surrogate gas pages.

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.
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.

To delete a page, select the page from the drop-down box, and click delete.
*NOTE: Exercise caution if deleting pages.
To create a new flow page, use the full calibration process (Section 13.12).

The Cal Pages (or “Application” Pages) window for pressure devices is shown in
Figure 13-23.
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Pressure Application Page
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Figure 13-23 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. 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.

To delete a page, select the page from the drop-down box, and click delete.
*NOTE Exercise caution if deleting pages.
If the user has a license installed, they can create a default page (uncalibrated).

To create a default page, click Create Default Page. A new window appears as shown
in Figure 13-24.
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Pressure Units |psia ﬂ
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Figure 13-24 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 (but you can’t change the active
page from here, this is just for viewing purposes).

In the New Pressure Page block, 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. The user can select a
page number for the new page.

To create the new page, click Create Default Page. If the user selected a page
number that already exists, the user will be prompted whether they want to overwrite
the existing page. Note that the “default page” that is created is not a calibrated page.
To create a calibrated page from a previously created surrogate page, see Section
13.12, to create a Customer Page.

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

The Calibration menu is where the user can calibrate their devices for accuracy. The
calibration procedure requires a license (see Section 5.1.2).

Users can calibrate both flow and pressure devices, including RT devices. With
supported devices, users can create multiple calibrations, stored in “pages” in the
device (see Section 13.8). The user can then switch between calibrations by
selecting pages.
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Generally, 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 calibration reports.

To perform a calibration, the following conditions are required:
- The device has been configured properly (including the model code).

- The device has been sufficiently warmed up to achieve thermal stability (reference
the device operation manual).

- The sensor has been zeroed.
- 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 can 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.
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 control and adjust the flow going through the meter device. See also
Section 11.10 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 11.5).

Flow calibration is performed for MFC, MFM and RT device types. An example flow
calibration window is shown in Figure 13-25.

*NOTE: GF40 device calibration requires some additional steps. After reading this

section, also read Section 13.13 for specific additional instructions. Also, there are
some differences for calibrating the GP200 device — see Section 13.14 for details.

For these device types, first read this section (Section 13.12) then read the section
for your specific device type.

For most devices, flow calibration is supported when the gas type used for calibration
is different than the process gas type. Mixed gas calibration is also supported for SLA
Rev B devices.
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a5 Flow Calibration: (01862000513

DUT Information

Serial Number |01B62000513
Sensor Number [490003
Device Configuration |SLA584I]S|EAB1C2A1H3TBABXINHEDDDDDDDD|7LFMXXXXTDF Exit
PraCal ICalih.a.ion} Surrogate Page | Customer Page | Sensor Tuning | Validation
Gas
Gas Symbol [n2
Gas Name =
|Nitrogen
Pre Gas Page 5
Gas Code B Select
Gas
Mix Gasses
Cal Ref. Temperature 211
Cal Ref. Temp. Units () e =
Create Pre-Calibration Gas
Page
Cal Ref Pressure [1o1.325
Cal Ref. Pressure Units Pa
Cal Range Unit: [ =
Cal Range [1

“*NOTE: Values are for CALIBRATION gas, not proces:

Ready

Figure 13-25 Flow Calibration Window

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 five tabs: Pre-Cal, Calibration, Surrogate Page, Customer Page, and
Validation (See_Figure 13-25). Typically, these tabs are executed 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 13-25. The Pre-Cal tab is not available for the GF1xx or GP200 device.

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
model code (except for reference pressure and units which are set to the last user-
entered values).

If the model code was set up correctly prior to entering the calibration window, for
most users the data fields will already contain the needed data.

However, in some 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 CO2, 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.

*NOTE: The values entered in the Pre-Cal tab are for the calibration gas, not the
process gas.

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

Mixed-Gas Calibration: The user may calibrate with mixed gas in two ways: they
may either:

1.) do the full calibration with the actual mixed gas, or
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2.) calibrate with a calibration gas (such as N2 or Air), utilizing a conversion factor for
their process mixed gas.

In scenario 1, the user will enter the mixed gas information in the Pre-Cal tab of the
calibration window. Click on the Mix Gasses button. In the window that pops up (see
Figure 13 26), ensure that the process gas page number is selected. Enter the mixed
gas information (this information can be obtained from the Brooks Instrument web site
or technical service). Then click Load. Then click exit. The pre-cal tab information will
then be updated for using the mixed gas as the calibration gas. Note that the model
code text box will be updated with the new gas code for mixed gas.

In scenario 2, the user will enter the calibration gas information in the Pre-Cal tab of
the calibration window. Mixed gas information will be entered later in the process.

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 page (page 6 is
reserved for the temporary Pre-Cal or “test” page). 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 page 6 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 13-26.

@ Flow Calibration (SLA Rev B): (01B62000513) ngﬂ

DUT Inf

Serial Number [01B62000513
Sensor Number |490003
Device Configuration [SLA5840S1BAB1C2A1H3TBABX0013000000001_LPMXXXX70F

Pre-Cal Calibration | ion|

gate Page | C Page|

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

Vmin Vmin Vmin % °F
5 0.05 Click
15 0.15 Click

24 024
43 043
62 0.62
81 0381
100 1.00

Cal Points Profile (%)  "™Make sure your ref. instrument ref. temp. is set to 0°C Point Stabilize Delay (Secs) Sensor VGain
5; 15; 24; 43; 62; 81; 100 1 5 4.8500 E’C
Zero Set Point Stop Edit Save
Sensor Zero Meas Points VGain

Figure 13-26 Flow Calibration, Calibration Tab

The Calibration tab performs a calibration using the temporary Pre-Cal page (page 6) as
a starting point. The Calibration tab is performed after the Pre-Cal page is created. If
the device has no Pre-Cal page (page 6), this tab’s calibration cannot be performed
and the tab controls will be disabled.

The Calibration tab is not available for the GF1xx or GP200 device.

The user will use an external reference instrument to measure flow values and
manually enter them into the calibration grid.
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*NOTE: Before entering any measured data, ensure that your reference instrument’s
reference temperature is set to the value shown on the Calibration tab, and that the
instrument’s factor is set appropriately for the calibration gas. Also, you should zero
your instrument with no flow, if necessary.

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.

The VGain (where supported) sets the approximate full-scale range. To check the
value, click the StartMeas Button for 100% set point. Note the flow value shown by
the external flow meter. If it is approximately at the nominal full-scale range, no
adjustment is needed. If it is significantly different from the nominal full-scale value,
an adjustment may be necessary. To adjust, change the value in the Sensor VGain
numeric up/down control. To increase flow, decrease the gain value or vice-versa.
You must click Save VGain to set the gain in the device. You may need to repeat this
process until the full-scale flow is near the desired range, as it is a trial-and-error
adjustment. The VGAIN adjustment is optional. If it is adjusted, it should be done
before starting the grid measurements. (Vgain adjustment is not supported for some
device types.)

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.

_[olx

Points (in %)
|5; 15; 24; 43; 62; 81; 100

Enter semicolon-separated string of set points.

Save Default

Figure 13-27 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 13-27. For GF40 devices, the setpoints cannot be
changed from their default.
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Type in or edit a semicolon-separated list of set point percentages. Rules for the set
point list are as follows:

- Must be a semi-colon-separated list.

- Number of points must be between 2 and12.

- All fields must be a numeric integer or floating point.
- All numbers must be between 0 and 100.

- List may not contain duplicate numbers (duplicate numbers are allowed 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 temperature units come from the Pre-Cal tab.

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.

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.

(B Flow calibration (SLA Rev B): (01862000513) o ] ﬂ

DUT

Serial Number [01B62000513
Sensor Number I490003
Device Configuration [SLA5840S1BAB1C2A1H3TBABX0013000000001_LPMXXXX70F

=
Pre-Cal Calibration | Surrogate Page | Gustomer Page | Validation |
Set Point | Set Point | Actual Flow | Device Flow | MFC Output | Sensor Flow | Valve Pos | Temp | StartMeas
% Vmin Vmin Vmin i i % “F
5 0.05 0.051 0.05 0.0500 0.0538 2995 8442 Click.
15 0.15 0.157 0.15 0.1500 0.1499 31.00| 8440 Click
24 0.24 0.250 0.24 0.2400 0.2387 31.82| 8436 Click.
43 043 0.445 043 0.4300 0.4274 3328 8433 Click.
62 062 0.642 0.62 0.6200 0.6212 3479 8418 Click.
81 0381 0.841 0381 0.8100 0.8087 3682 8427 Click.
100 1.00 1.042 1.00 1.0000 0.9966 3860 8406 Click.
Cal Points Profile (%) “Make sure your ref. instrument ref. temp. is set to 0°C Point Stabilize Delay (Secs) Sensor VGain
5; 15; 24; 43; 62; 81; 100 1 E| 3.4500 El
Zero Set Point Stop Edit Save
Sensor Zero Meas Points VGain

Stopped

Figure 13-28 Calibration Tab, Filled Out

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 13-29). 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.
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Set Flow to 5,000.00 +/- 250.00 cc/min

Figure 13-29 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.

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 Surrogate Page tab.
Surrogate Page Tab: The Surrogate Page tab is shown in Figure 13-30.

55 Flow Calibration: (01B60700933) [E=E=R =)

DUT Information

Serial Number [01B60700938

Sensor Number (484896

Device Configuration [sLasasop: 2_LPMXOOXX7O0F
Pre-Cal | Calibration Sumogate Page | Customer Page| Vaidation |

Sumogate Page Number T

Cal. Pressure (PSIG) 300

Device Cal. Temperature ('C) [25-a80

Orientation [Horzontal Base Down 5|

User [Default User

Create Surogate Page

Figure 13-30 Flow Calibration, Surrogate Page Tab

The surrogate page tab process uses the pre-cal page and the calibration data from
the Calibration Tab to create another background page called the surrogate page.
Once the surrogate page is created, multiple calibrations can be easily generated
from this surrogate page without having to perform the whole calibration process
again.

The Surrogate Page tab is not available for the GP200 device.
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Upon clicking on the Surrogate Page tab, if the PreCal page 6 does not exist in the
device, the tab’s controls will be disabled. Then go back to the pre-cal tab to create a
test page (page 6).

After clicking on the Surrogate Page tab, it will show the device temperature, a default
calibration pressure, the device’s current orientation, and the current user logged on to
the computer. The user can change these parameters if desired — this info will be
stored into the device.

The user will select a surrogate page number. For most applications, choose page 1.
For GF40 devices, page 1 is selected and cannot be changed. For Biotech devices, if
the cal gas is N2 or Air choose surrogate page 1, or if the cal gas is CO2, choose
surrogate page 2.

To create the surrogate page, click the Create Surrogate Page button.

When finished, click on the Customer Page tab.
Customer Page Tab: The Customer Page tab is shown selected in Figure 13-31.

a2/ Flow Calibration: (01660700938) (=2 =m =)
DUT Information
Serial Number [01860700938
Sensor Number [484896
Device Configuration |SLAS8S0P 1BAB1A2A1K41BABX 99990000008 2_| PMXXXX70F
=
PreCal| Calibration | Surrogate Page | Customer Fage'| validation
Cust. Gas Symbol [cona2 Cust. Range Units [sLm =~
Cust Gas Code [o90s Cust_ Span Range [a2
Cust. Ref. Temperature [211 Orientation [Horizontal Base Down ~l
Cust. Ref. Temp. Units () c ~]  Cust Gas Page 1 -
Surrogate Gas Page 1 -
Cust. Ref Pressure 101.325
Cust. Ref. Pressure Units 2 - Presssure Seftings
Min Inlet Press. [10.0 =] Min Cutlet Press =
C'E“:,S‘!:“" ‘ Mix Gasses Max Inlet Press. [45.0 =] Max Outlet Press oo =
Pressure: Uit g E

Figure 13-31 Flow Calibration, Customer Tab

The Customer Page tab creates calibration page in the device (based on the
Surrogate Page created in the Surrogate Page tab) as a starting point. Multiple
custom calibration pages can be created from the same surrogate page without
having to repeat the full calibration. Pages may be created for a different gas than
was used for the calibration.

The Customer Page tab is performed after the Surrogate tab page is performed. If the
device has no surrogate page, this tab’s calibration cannot be performed and the tab
will be disabled. When the Customer Page tab is clicked, it is initially populated with
values from the current device page, or if no device page exists, from the surrogate
page.

Below the Customer tab are a number of user-editable entry fields. When the
Customer tab is selected, these user-editable fields are populated with the values
from the device’s surrogate page (except for reference pressure and units which are
set to the last user-entered values).
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The user may use the existing data in the fields or, in some 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 CO2, but may calibrate with N2). The customer page is where
the user enters the process gas (not the calibration gas) and its associated
parameters.

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

*NOTE: Initially, the parameter values may or may not initially match the parameters
from the model code. The user must make sure to enter the values that will be used
for the process gas prior to creating the customer page (before clicking the Create
Customer Page button). In most scenarios, the data values will be changed to match
the model code, if necessary.

As the user changes these values (and moves the cursor off a text box), the range
value is automatically re-calculated, taking into account the other customer
parameters in order to convert the range to its equivalent of the device. Finally, the
user may manually change the range explicitly to the desired value.

The user will select the Cust. Gas Page from the drop-down list for the page number
where they want to store the new calibration.

The user will select a surrogate page number (1 to 6 for most device types) from
which the customer page (process page) will be generated. For most applications,
choose page 1. For GF40 devices, page 1 is selected and cannot be changed. For
Biotech devices, the user may need to choose page 1 or 2.

Table 13-1 Biotech Gas Page Restrictions

Output Enhancements | Process Surrogate
Model Code Option Page# | Gas | Page#

Normal (Code S or T) 1| N2 1
Normal (Code S or T) 2 | CO2 1
Normal (Code S or T) 3 | Air 1
Normal (Code S or T) 4|02 1
Secondary (Code U or V) 1| N2 1
Secondary (Code U or V) 2| CO2 2
Secondary (Code U or V) 3 | Air 1
Secondary (Code U or V) 4|02 1

Mixed Gases: If the user’s process gas consists of a mix of gasses, the user may use
BEST’s mixed gas set up. The user will need to obtain mixed gas parameter data on
their mixture (contact Brooks Instrument).

(Mixed gas is supported only for the SLA Rev B device).
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o Mixed Gas x
Cust. Gas Page* [ =]
Mix Gas Code [as91
Sensor Factor |0.83429998
Viscosity |0.0108899996
Mol Weight | 13.0900002
Gamma |1.3789999
Gas Mixture Name |cH3CI3Si@7 5% H2@92. 5%

Set Page #to Customer Page, not Test Page.
Exit | Load

Figure 13-32 Mixed Gas Data Entry Form

Enter the data, including a custom name for gas mixture. Click Load and then Exit.
The user is returned to the calibration window, Customer Page tab. Note the new
value of the Cust. Gas Symbol and Cust. Gas Code. 999n is the code for mixed gas
where n is the process page number (code 9999 is supported for heritage devices).
The Cust Span Range may also change. Note that the model code text box will be
updated with the new gas code for mixed gas.

[EEEIIETTE—— A=
DuT
TGoriad Mumber |01B62000513
Sansor Numbsr [4p0003

Device Configuraton |SLASB4051BAB1C2ZAIHITBABXEIE90001_LPMXOOOCTOF

Pro-Cai | Caibratcn | Suregain Page Customor g0 | Waidatson |

Cust. Rel. Temp. Units (") o = Cust. Gas Page 1 =
Cust. Ref Pressure 101.325
Cust. Ref. Pressure Units fira =)
Cruatn
L= M s
Paga ‘

Figure 13-33 Flow Cal, Mixed Gas, Customer Tab

Always be sure to double check all the entered data before clicking the Create
Customer Page button. When all the data parameters are selected, the user is ready
to click the Create Customer Page button. After the user confirms, the page will be
created and activated.

The user may create multiple pages.
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Sensor Tuning Tab:

The Sensor Tuning allows for Upstep and Downstep sensor tuning (for SLA Flow

controller products only).

Tu run the Sensor Tuning operation, follow the step-by-step instructions on the
screen (in red). The user may select Upstep, Donwstep, or both. Click the Tune

button to start.

a5l Flow Calibration: (01B62000513)

DUT Information
Serial Number [01B62000513
Sensor Number [4s0003
Device Cq [sLs =73 13000000001_L P! Exit |

Pro.Cal | Calibration | Sumogate Page | Customer Page Sensar Turing | vaidation

Process Page - Surgate Page - Tuning Instance - Gas

S - |

* = Active Page
2
Vpster 1) ltis strongly recommended that you save a dump file of the device setiings before running sensor tune.
¥ Downstep 2) Ensure the desired process gas page is selected from the drop-down above
Selected process page will be activated
= 3) Ensure that proper inlet conditions are applied to the device under test (gas type and pressure).

4

Ensure that proper outlet pressure conditions are applied 1o the device under test (vacuum or ambient)

5) Ensure that the device under test has been warmed up sufficiently.

Figure 13-34 Sensor Tuning

Validation Tab: The Validation tab is shown selected in Figure 13-35.

DUT

Serial Number [01B62000513
Sensor Number |490003
Device Configuration [SLA5840S1BAB1C2A1H3TBABX0013000000001_LPMXXXX70F

Pre-Cal| Calibration| Surrogate Page | Customer Page Validation

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

% |Umin (N2) Vmin (N2) Umin (N2)|  Normalized|  Normalized % °c %

5/0.05 0.0505 0.05 0.0500 0.0493 3065 2975 100 Glick

10/0.10 0.10073 0.10 0.1000 0.1011 3127 2973| 073 Click

25(0.25 0251 025 0.2500 0.2508 33.11| 2972 040|  Click

50 |0.50 0501 0.50 0.5000 0.5002 3529 2966 020 Click

75/0.75 0760l 075 0.7500 07531 37.84| 2968 040|  Click

100 1.00 1.010 1.00 1.0000 1.0004 4045 2978 100  Click

Validation Points Profile (%) _ -
[5; 10; 25; 50; 75; 100 Edit Point Stabilize Defay (S€CS) .y v, sure your ret. instrument

Points 1 - ref. temp_ is set to 0°C

Current Page
|Page 6: N2 (1 I/min @ 21.1 °C HorizontalBaseDown)

Zero
Sensor

Set Point
Zero

Create
Cal Sheet

Validate
Accuracy

Stop

Data reading for setpoint 100%

Figure 13-35 Flow Calibration, Validation Page

If the calibration gas and customer gas are the same gas, the validation is performed
using the process gas. However, if the calibration gas and customer gas are different

gasses, the validation is performed using the calibration gas.
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The Validation tab performs a validation of a customer page’s calibration. The page
verified is the current active page. It is assumed that the current page is the process
gas page. The Customer page was created in the Customer Page tab. The Validation
tab is performed after the Customer page is created. If the device has no customer
page, this tab’s validation cannot be performed and the whole tab will bedisabled.

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 13-27, 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.

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 13-35.

*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 adjust the flow through the device (See Figure 13-29). 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 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.

*NOTE: Before entering any measured data, ensure that your reference instrument’s
reference temperature is set to the value shown on the Validation tab, and that the
instrument’s factor is set appropriately for the calibration gas.

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 (current setpoint).

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.
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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 create a cal sheet report (see next
section).

*NOTE: If your calibration gas is different than your process gas, see also the sub
section below “Calibrating when the calibration gas and process gas are different.”

Create Cal Sheet: Once the validation is completed, the user can print out a
calibration sheet. This is a report showing the validation results data and some
custom user information.

Click the Create Cal Sheet 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 13-36).

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.

SCE
- Profiles
Saved Profiles
N Save Save As
| Report Data Decimal Places
Serial Number Calibration Inlet Pressure Valve Type [2 = setpoint
Ji 13 Jx [Normally Closed
Model Number Calibration Outlet Pressure Valve Seat Material 3 =] Ouputx
[sLA58405 1BAB1C2A1 roc [viton 2 e
Customer Gas Conversion Factor O-Ring/Seal Material
[Brooks Hatfield [1.0000 [viton 3 = Emor%
Customer Fluid Calibration Fluid Mounting Attitude
N2 N2 [Horizontal Base Down
Full Scale Flow Calibration Software Revision Power Supply
[1 vmin [5.1.25 [24 vac
Ref Temp/Pressure Calibration Location Reference Number
[21.1°C 1 101.325 kPa [Hatfield [620604001 Cancel
Customer Inlet Pressure Calibration System ID Alternate ID
[0 psic [system 1 18
Customer Outlet Pressure Calibrator Tag Number
Jopsic [mitier [186817/03 =
- N - Report
Input Calibration Date/Time Calibration Notes
[Rs485 4 1020 mA [6r20r2018 1:28:26 PM - Test 1 =]
Output Calibration Pracedure
[RS485 4 10 20 mA [123
Customer Part Number Calibration #
[1of1 |
Yellow = saved in profile
Footer
Image File Path:
|C:\Program Files P \Bi ReportFooter.jpg Select
p— et GPREGA

Figure 13-36 Flow Cal, Cert Sheet Preview Page

After this, click Generate Report and a preview of the report information will be
displayed.
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Calibration Data Sheet
| Device Information | | Calibration Information | Mechanical Information |
Serial Number Calibration Inlet Pressure Valve Type
|u1aezuuus13 ||x ||Nurma]ly Closed |
Model Humber Calibration QOutlet Pressure Valve Seat Material
[sLase4051BAB 1C2A1 | [ | piton |
Customer Gas Conversion Factor O-ring/Seal Material
|Bruuk5 Hatfield ||1.uuoo ||\.-"nun |
Customer Fluid Calibration Fluid Mounting Attitude
|N2 ||N2 ||Hurimmalaase Down |
Full Scale Flow Calibration 5 oftware/Revision Power Supply
|1 ¥min ||E-.1.2.E- ||24Vdc: |
Reference Temp/Pressure Calibration Location Reference Number
|21.1 *C /101,325 kPa ||Hatﬂeld ||&29504001 |
Customer Inket Pressure Calibration SystemID Alternate ID
|3u PSIG ||5y5tem1 ||1s |
Customer Outlet Pressure Calibrator Tag Humber
|u PSIG ||r.|i||er | 186817/03
Input Calibration Date/Time
|RS-4SE- 41020 mA ||a:20f201s 1:28:26 FM | Calibration Notes
Output Calibration Procedure -Te=t 1
|RS-4SE-4IUZD mA, ||123 |
Customer Part Humber Calibration #
| (G |
Calibration Check Data Setpoint vs. Error (% Rate) 0.3% Rate, 0. 18%F.5 =20%
Setpoint¥ COutput | Flow (min) Eror fiRate) 24y
5.00 5000 [o.os 1.000 o \
10.00 5555 [0.10 0.730 :
[25.00 25000 jo.2s 0.400
50,00 50001 [0.50 0.200 - //
75.00 7EOO0 (0.7 0.400 24 -
H 2 L] 30
10000 100.000 [1.01 1.000 Setpaint (%)
Brocks Instrament Brocks Instrumant
Farwtarairnat 51 Ilkmu;
ET N nclaal BOCYH arvar
; 11 1R A0 T s a0
¥ 5 5ansa74n P A e e300 ¥ 30i23) 30 008
it i Brooksinstrumant comi
BROOKS ity ol G0
gt n Al
INSTRUMENT Pags 1 of |

Figure 13-37 Flow Cal, Cert Sheet

From there, the user may view, print or save the report to file.

Print |
Save
_ Close |

Close

Calibrating when the calibration gas and process gas are different: In some
scenarios, the user may need to calibrate for their process gas, but may not be able
to use their actual process gas for calibration (for example when the process gas is
expensive or hazardous). In this case, BEST supports the calibration/validation using
a calibration gas that is a different gas than the process gas (For example, the
process gas is CO2, but the calibration gas is N2). In BEST, the validation may be
performed using either the calibration gas or the process gas. However, for the
GP200 device, the validation can only be performed with the process gas.

For this scenario, the calibration process is similar, but there are a few differences.

The differences are in the Validation process in the Validation tab).
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*NOTE: When first starting the calibration process, make sure the model code is set
correctly before starting the calibration. The model code must be set to the process
gas settings, not the calibration gas settings.

When the user creates the process page (in the Customer Page tab), they will select
the process gas. But then, the validation may be performed with either the process
gas or the calibration gas. After the user creates the process page with a gas that is
different from the calibration gas, and then clicks on the Validation tab, the grid will
have two additional columns.

Serial Number [01B62000513
Sensor Number |490003
Device Configuration [SLA5840S1BAB1C2A1H3TBABX0013000000001_LPMXXXX70F

=
Pro-Cal| Calibration| Surrogate Page| € Page
Set Point | Set Point Set Point Actual Flow || Actual Flow [|Device Flow | MFC Output | Sensor Flow | Valve Pos | Temp | Error | StartMeas
% | Vmin (N2) Vmin (CO2) ‘min (N2) Vmin (CO2) /min (CO2) Normalized Normalized % °F %
0 |0.000 0.000 .00 0.000 -0.001 -0.0016 -0.0023 2846 2974 0.00 Click
5/0.050 0.037 .050 0.037 0.037 0.0500 0.0491 3332 20.74| 0.00  Click
250250 0.185 2507 0.186 0.135 0.2500 0.2368 3536 2971 0.54 Click
50| 0.500 0.370 499 0.370 0370 0.5000 04720 3755 2969 0.00 Click
75/0.750 0.555 751 0.557 0.555 0.7500 0.7097 3962 2963 0.36 Click
100 | 1.000 0.740 002 0.743 0.740 1.0000 0.9462 4182 2960 041 Click
Validation Points Profile (%) e e T T s
[0; 5; 25; 50; 75; 100 Edit oint Stabilize Delay (S€CS) ., 1 sure your rof. instrument
Points — ref. temp. is set to 0°C
Current Page o 1 El P =
|Page 1: CO2 (0.74 /min @ 21.1 °C HorizontalBaseDown)
Zero Set Point Stop Validate Create
Sensor Zero Meas Accuracy Cal Sheet
Stopped

Figure 13-38 Validation Tab when cal gas and process gas are different

Now, there are two columns for setpoint in flow units, one in the calibration gas
equivalent, and one in the process gas equivalent (the gas symbols are shown for
each column in the header row). Similarly, there are two columns for actual flow in
flow units, one in the calibration gas equivalent, and one in the process gas
equivalent (the gas symbols are shown for each column in the header row).

Validation is performed with a process that is similar to the process if the calibration
gas and process gas were the same. The difference is that the user will enter the
measured flow in either one of the actual flow columns (with a yellow background),
depending on which gas they are using to validate. In our example, if they are
validating with CO2 (process gas), they will enter their values in the Actual Flow
column labeled for CO2. Alternatively, if they are validating with N2 (calibration gas),
they will enter their values in the Actual Flow column labeled for N2. After the user
enters the value, the equivalent flow value for the other Actual Flow column will be
calculated automatically.

The error/accuracy calculation will always be based on the actual flow from the

process gas column. Likewise, the data for the cal sheet will always be based on the
actual flow from the process gas column.
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13.13 GF40 Device Flow Calibration

Flow calibration for GF40 devices is similar to flow calibration as described in Section
13.12, but with the differences listed in this section (Section 13.13). If you haven’t
already done so, read Section 13.12 before reading this section.

[ Flow calibration (SLA Rev B): (E4375801001) ) |m] ﬁ

DUT i
Serial Number  [ZEYEE{[V)]
Sensor Number [BMH1ATUE
Device Configuration |GF040CXXC—SA452.6L»T2WSO—XXXXXX—00C

Exit
Pre-Cal | Calibration| Surrogate Page | Customer Page | Validation|
Cal Gas Symbol  [N2
Cal Gas Code  [13
Cal Ref. Temperature  [0.0
Cal Ref. Temp. Units (%) e =
Cal Ref Pressure  [101.325 Create
Pre-Calibration
Cal Ref. Pressure Units kPa - Casliiooo
Cal Range Units  [SCCM |
Cal Range |4300 *For GF40 devices, calibration is performed at 160% of the bin range.
**NOTE: Values are for CALIBRATION gas, not process gas.

Figure 13-39 Calibration, Pre-Cal Tab, GF40

Pre-Cal Tab: For GF40 devices, Pre-Cal may be done at around 160% of the bin

range for some bins, depending on the range. The gas is always N2, and the flow
units are always SCCM. The bin and range are shown in the Device Configuration
text box as part of the model code.

*NOTE: For GF40 devices, calibration is always performed with nitrogen gas, even if
the process gas is not nitrogen.

[ Flow Calibration (SLA Rev B): (E4375801001) [ ]

DUT

Serial Number |E4375801001
Sensor Number [BMH1ATUE
Device Configuration [GF040CXXC-SA452 6L-T2VVS0-XXXXXX-00C

Pre-Cal Calibration | Surrogate Page | Customer Page | Validation|

Set Point | Set Point | Actual Flow | Device Flow | MFC Output | Sensor Flow | Valve Pos | Temp | StartMeas
% sccm scem SCCM|  Normalized % °c
25 107.500 101 107.500 0.0250 0.0432 21.46| 37.50

4| 172.000 163 172.000 0.0400 0.0685 21.92| 37.46
63|  270.900 257 270.900 0.0630 0.1087 22.47| 37.40
10| 430.000 412 429.957 0.1000 0.1720 23.39| 37.35

16|  683.000 667 688.000 0.1600 0.2758 24.26| 37.29

25| 1075.000 1058 1075.000 0.2500 0.4320 26.25| 37.24
40| 1720.000 1725 1719.570 0.3999 0.6945 28.36| 37.12
50| 2150.000 2179 2149.570 0.4999 0.8676 30.11| 37.04
2709.000 2784 2709.000 0.6300 1.0917 32.39| 36.86

80| 3440.000 3600 3440.989 0.8002 1.3741 35.78| 36.75
4303.569

Cal Points Profile (%) Point Stabilize Delay (Secs) Sensor VGain
[2.5; 4; 6.3; 10; 16; 25; 40; 50; 63; 80; 100 [1 = 4.5450 33
Zero Set Point Stop Edit Save
Sensor Zero Meas Points VGain
Stopped

Figure 13-40 Calibration, Calibration Tab, GF40

Calibration Tab: The Calibration tab operation is the same as in Section 13.12,
except that the calibration set points profile is not editable.

Surrogate Page Tab: The Surrogate Page tab operation is the same as in Section
13.12.
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Customer Page Tab: The Customer Page tab is created with the user’s desired final
flow range, units, and gas, the same as in Section 13.12.

[ Flow Calibration (SLA Rev B): (E4375801001) -0 ﬂ

DUT

Serial Number  [E4375801001
Sensor Number [BMH1ATUE
Device Configuration [GF040CXXC-SA452.6L-T2VVS0-XXXXXX-00C

Exit
Pre-Cal| Calibration| Surrogate Page Customer Page | validation|
Cust. Gas Symbol  [N2 Cust.Range Units [sccM -]
Cust. Gas Code  [13 Cust. Span Range IZBOO—
Cust. Ref. Temperature  [0.0 Orientation ,m
Cust. Ref. Temp. Units (°) m Cust. Gas Page m
Cust. Ref Pressure  [101.325
Cust. Ref. Pressure Units kPa ] F g
Cronte Min Inlet Press. m Min Outlet Press. [14.7 =
O'gm Max Inlet Press.[40,0 =] Max Outlet Press. [ 14.7 =

Pressure Units [psig =

Figure 13-41 Calibration, Customer Page Tab, GF40

Validation Page: The validation step has an additional step compared to Section
13.12. Notice that there is an additional button at the bottom of the page: Create
Validation Page.

-lolx

DUT

Serial Number [E4375801001
Sensor Number [BMH1ATUE
Device Configuration  [GF040CXXC-SA452.6L-T2VVS0-XOXOXXXX-00C

Pre-Cal Calibration | Surrogate Page| Customer Page [Vaiidation |

Set Point | Set Point | Actual Flow | Device Flow | MFC Output | Sensor Flow | Valve Pos | Temp | Error | StartMeas
E sccM scem scem i % cl %

0.000 Click

ion Points Profile (%)
[0; 5; 25; 50; 75; 100 Edit
Current Page e

[Page 1: N2 (2800:2600 SCCM @ 0 °C)
Craste Create
Validation
o Cal Sheet
~—

Figure 13-42 Calibration, Create Validation Page, GF40

Point Stabilize Delay (Secs)
1 =

Zero
Sensor

Stop
Meas

Validate
Accuracy

Print
Cert

Print
Label

Set Point
Zero

Click the Create Validation Page button. This will create an additional page in the
device called a “Validation page”. This is the page that will be used to validate the
device’s calibration. This page will be set up to measure the flow range at set points
up to the 100% of the bin range at the Nitrogen equivalent flow.

*NOTE: For GF40 devices, validation step is always performed with nitrogen, even if
the process gas is not nitrogen. Thus, it is required to create the validation page. This
validation page will be created at 100% of the bin range, regardless of the customer
page range.
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After you click the Create Validation page button, choose a blank page number (2 by
default) — be careful not to choose the customer page you just created in the previous
step. After the new validation page is created, that page will be activated, and that is
the page on which the next step of validation will be performed. The validation grid
may be re-oriented to match the new scale of the new validation page. Notice in the
Current page text box, that page 2 is now activated and ready for validation.

REE
DUT i
Serial Number [E4375801001
Sensor Number [BMH1ATUE
Device Configuration |GF040CXXC-SM52.6L—TZVVSO—XXXXXX-OOC
Exit
Pre-Cal Calibration | Surrogate Page| Customer Page Validation |
Set Point | Set Point | Actual Flow | Device Flow | MFC Output | Sensor Flow | Valve Pos | Temp | Error | StartMeas
SCCM SCCM SCCM i % °C %
o 0.000 Click
5 130.000 Click.
25 650.000 Click
50 1300.000 Click.
75 1950.000 Click
100 2600.000 Click.
2 IBEl () Point Stabilize Delay (Secs
[0; 5; 25; 50; 75; 100 Edit oint Stabilize Delay|(Secs)
Current Page Points 1 =
[Page 2: N2 (2600 SCCM @ 0 °C)
Zero Set Point Stop Validate rvf,’E,‘:;,nl Create Print Print
Sensor Zero Meas Accuracy Page Cal Sheet Label Cert
Validate Page creation completed

Figure 13-43 Calibration, Validation Tab with Validation Page, GF40

Next, you will continue to perform a validation (using nitrogen) as usual (as described
in Section 13.12).

[ Flow calibration (SLA Rev B): (E4375801001) _|o ﬁ
DUT i
Serial Number  [E4375801001
Sensor Number |BMH1ATUE
Device Configuration IGFMOCXXC—SMSZ.SL—TZVVSO—XXXXXX—OOC
Exit
Pre-Cal| Calibration | Surrogate Page| Customer Page Validation
Set Point | Set Point | Actual Flow | Device Flow | MFC Output | Sensor Flow | Valve Pos | Temp | Error | StartMeas:
% SCCM SCCM SCCM Normalized % °C %
o 0.000 0.02 0.026 0.0000 -0.0001 14.40| 37.82 0.00 Click
5 130.000 129 130.026 0.0500 0.0509 2939 3781 077 Click
25 650.000 647 649.974 0.2500 0.2536 2259 3783 046 Click
50| 1300.000 1297 1299 .896 0.5000 0.5015 2553 3784 023 Click
75| 1950.000 1945 1950.026 0.7500 0.7428 2723 3785 026 Click
100 2600.000 2580 2599 .584 0.9998 0.9748 3080 3785 -077 Click
Points Profile (%) Point Stabilize Delay (S
[0; 5; 25; 50; 75; 100 Edit I S = DA (S559)
Current Page Points 1 E
[Page 2: N2 (2600 SCCM @ 0 °C)
Zero Set Point Stop Validate v‘i!""‘? Create Print Print
Sensor Zero Meas Accuracy "F""’nge"‘“ Cal Sheet Label Cert
‘Stopped

Figure 13-44 Calibration, Validation Tab, Validation Page with Data, GF40

Cal Sheet: You may create a cal sheet for a GF40 device if desired, in the same
ways as with an SLA device in Section 13.12. However, the usual practice for GF40
devices is to produce a cert sheet.

Cert Sheet: A cert sheet may be produced for a GF40 device by clicking the Print
Cert button. The Cert Sheet Report Window will appear. From here the report can be
printed or saved. Click Exit to return. (For cal setpoint data to appear on the label, the
data must be present on the Validation tab.)



Brooks® Expert Support Tool

& 100% - Print

BROOKS

INSTRUMENT

Certificate of Comformance

GF040CXXM-SA452 6L-T2VVL1-XXXXXX-00C
Gustomer P/N NA
Work Order Number: 3E43759

General Information

This product is certified to meet Brooks Instrument published specifications. The following information is provided to support use of this
product in your application. The products shown on the reference invoice and listed by serial number on this certificate were calibrated in
compliance with Brooks Instrument procedures. The test measuring equipment and reference standards used are compared at planned
intenvals with standards traceable to National Insitute of Standards Technology. A test uncertainty ratio of at least 11 is maintained
unless otherwise stated. Brooks Instrument complies with requirements of ANSI /NCSL 2540. The results contained herein relate only to
the item calibrated. This certificate shall not be reproduced in part or in full without the written authorization of Brooks Instrument

Product Specification

Accuracy (2%-100% setpoint)

(STD:2-36-0.35%+/-FS) (35-100%1%SP)

Wax Operating Pressure 150 Psig
Pressure Differential Range 15-45 psia
Recommeded Warm-up Period 60 mins

Power Consumption

7.5 watts, 310 mA (max) @24Vdc

Leak Integrity

110E-0 atm.ce/Sec He,

Settling Tme (to within 2% of setpoint)

1000 secs

Surface Finish

32Ra

[Vate Type Meter (No Valve)
Mass Flow Controller
Model GFO40CXXH PIN: NA Multifio:  SA45
Serial Number: E4375901001 Process Gas: N2 Range: 2600 SCCcM
Ref Temp: 0°c N2 CF 1

Figure 13-45 Cert Sheet Report Window

Print Device Label: A device label may be produced for GF40 device by clicking the
Print Cert button. The Cert Sheet Report Window will appear. From here the report
can be printed or saved. Printing the report does not save a copy. Click Exit to return.
(For cal setpoint data to appear on the label, the data must be present on the
Validation tab.)
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Print Lavout (Print Preview)

Print

Page Setup

Export (Save As)
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Figure 13-46 Device Label Report Window

This label template is designed for label stock Brooks Instrument part number
502Y713, which is die cut to support several different sized labels simultaneously (for
the side and edge of the device can) and contains the Brooks Instrument logo. Label
printing using other label stock (and with other logos) is theoretically possible.

For GP200, GF40, and GF1xxx devices, an adjustment called “Warping” allows a
user to adjust the device’s response to match their standard, such as within a certain
environment.

The user enters performance data of their device as measured in their environment,
then the software uses a curve fit to adjust the device’s response accordingly.

Warping requires a license.

For GP200 devices, a warp adjustment is added to the device’s factory calibration,
and can be cleared from a flow page without affecting the factory calibration. The
same flow page may then be used again without the warp adjustment.

On the other hand, for GF1xx devices, once a warp adjustment is applied to a flow
page, the warp adjustment cannot be cleared/undone and the flow page cannot be
restored to its previous state. It is recommended that warping not be applied more
than four times to any flow page. At that time, you must delete the page and create a
new one, then apply a new warp if desired.



Brooks® Expert Support Tool

a5l Warp GP200

PageNum Process Gas | Range FS Range Units: Gas ID
1 NZ 1000.00 1280.00 SCCM 13

2

Right-click on a row to select a page.

Curve Fitting Method
@ Cubic Spline

€ 3rd Order Polynomial
" éth Order Polynomial

(Should have 5 data points)
(Requires at least 5 data points)
{Requires at least 6 data points)

Setpoint (%)

Wamp

Curve Fitting Method
& Cubic Spline
" Linear Least Square
 Straight Line

{Should have 5 data points)
{(Requires at least 3 data points)
(Requires exactly 2 data points)

e |

Factor | Before Warp After Warp
0.0070676
pglf02 00171236
pglf03 0.0272202
pglfd4 0.0373569
pglfd5 0.0488669
palf0s 0.0619523
pglf07 0.0767331
pglfl8 0.0931702
polf0g 0.1113034
pglf10 01311732
palf11 0.1528606
palfi12 0.1764055
palf13 0.2018485
iras nonpnone

Export to CSV

Figure 13-48 Warp (GF)

pgWarpSetpoint | pgWarpCi PaC: pgCardinalReading
116,000 y o1 10000000 0.00 0.00
290.000 2 |04 10000000 0.03 0.03
580.000 E 10000000 0.06 00§
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1160.000 5 0 10000000 0.13 0.13
6 018 10000000 0.15 0.18
7 021 10000000 0.19 0.13
8 025 10000000 0.23 0.23
9 0z 09885000 028 026
10 032 0.9888000 0.23 0.9
11 035 0.9938000 0.32 032
12 039 0.9957000 0.35 0.35
13 043 0.3357000 0.3 0.39
14 046 03888000 0.42 0.42
Curve Fit SaveloFle | SendToDevice |  ClearWa | (@)Popossdvaives () Device vaues
_ e | _ Ramh |
‘Warp G
Figure 13-47 Warp (GP200)
Bl Warp GF - ] b4



Brooks® Expert Support Tool

13.15 Bin Select (GF)

The Bin Select (GF) window is used to determine what bin is required for a specific
device type, gas, outlet pressure, flow range, and reference temperature.

Bin selection is for GF devices only (GF40 and GF1xx). The Bin Select window may
be opened regardless of whether a device is attached or not. If a device is attached,
the window will open with that device type pre-selected.

st Bin Selection X
Desired Bin Info
Device Fimware 1D Exhaust Pressure Full Scale Flow Ref Temperature
Product Type Fimware 1D Outlet Pressure Value Units Value Units
GF1xx | MFC724 -] Vacuum =] [ = [scom ] [0.0 = [c =]
Gas
Gas Symbol Gas Name Gas Code
View Bins Select Gas
Exclude [n2 Nitrogen 13
Gasses
Select Bin
Bin Selection Results
Device Bin Full Scale Flow Ref. Temperature
Primary Bin Value Units Value Units
[ [ [ [
Gas
Symbol Name Code
[
Close
First enter Full Scale Flow and other parameters

Figure 13-49 Bin Select (GF) Window

13.16 Pressure Controller Calibration

Pressure controller calibration is performed for PC device types (this is not performed
for RT devices). The process is similar to the flow calibration process, although less
complex. An example pressure calibration window is shown in Figure 13-50.

a2l Pressure Controller Calibration: (01864202284 [E=H =N ==
DUT Information
Serial Number
Sensor Number [12345
Device Configuration |SLAMF|ﬂ51BAF|GZA|WﬂAHABXDﬂ]3BﬂﬂDﬂ[I1Dﬂ7CCMXXXX7[IF
Cal Setup IOnﬁneI Calibration | Linearization Page | Customer Page | Validation

Transducer Pre Gas Page

Configured Direction

Transducer Full-Scale Pressure

Transducer Full-Scale Pressure Units

Instrument

Cal Full-Scale Pressure (Extemnal Gauge)

Cal Pressure Units (External Gauge)

Downstream
15
psia

15.0

psia h

Mixed Gas Values

Create PreCalibration Gas
Page

Ready.

Figure 13-50 Pressure Calibration Window, Cal Setup Tab Shown
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At the top of the window is the DUT information block. This information is read-only
and is for information purposes only.

Below that are the tabs: Cal Setup, Orifice, Calibration, Linearization Page, Customer
Page, and Validation. These tabs are normally executed in order from left to right. Select
each tab by clicking on it.

Cal Setup Tab: The Cal Setup tab is performed first. The Cal Setup tab is shown
selected in Figure 13-50.

Below the Cal Setup tab are a number of data fields. Most of these fields are read-
only and are obtained from the device and its model code.

The Transducer Full-scale Pressure and its units are the rated value of the device’s
internal pressure transducer and can’t be changed. The initial calibration steps will be
performed for the full range of the pressure transducer. Later in the process, a
pressure page may be created at a lower pressure value.

*NOTE: Make sure the model code has been set up correctly prior to starting the
calibration (see Section 11.5).

Mixed Gas: An SLA Rev B pressure controller device may be calibrated for a mixed
gas. Click on the Mixed Gas Values button. A Mixed Gas Data Entry Form will open
(reference Figure 13-32). This is the same form used with mass flow controller
calibration for mixed gasses. Click on the Mixed Gas Values button, then enter the
mixed gas information. Click load then Exit. Note that this may change the model
code text box’s gas code. Click on the Mixed Gas Values button before clicking the
Create Pre-Calibration gas Page button.

The user will then click Create Pre-Calibration Gas Page. This will create an initial,
temporary pressure calibration page to be used later in the calibration process.

Then the user is asked if they want to over-write the Pressure Response Tuning
attributes with default values. These are values in the device, in the current page, that
may have been previously set during a valve tuning operation for the current page. If
the user had previously done a valve tuning operation (which creates these
attributes), they may want to preserve those values. Click No to copy the current
values from the current page to the new page 6 and continue with the calibration.
Click Cancel to cancel the process. Or, click Yes to write default values to the new
page 6 and continue with the calibration.

After clicking the Create Pre-Calibration Gas Page button, the page is created as
page 6, and that page is activated as the current page.

Next, click the Orifice Tab.

Orifice Tab: The orifice tab is used as an aid in calculating the orifice factor and
adjusted flow range when the gas used for valve tuning is different than the process
gas. If the gas used for valve tuning is the same as the process gas, this tab may be
ignored.

This tab is initially populated with process gas values from the device’s model code.
The user should edit their calibration gas values under the calibration text block. Then
click the Calc Orifice Factor and Range button.

The orifice factor and equivalent adjusted flow range will be calculated, as well as the
gas densities of the gasses. The new orifice factor and equivalent adjusted flow will
eventually appear on the cal sheet.

*NOTE: You must click the calculate button to recalculate the values.
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(¥ pressure Controller Calibration: (01840040147) -0 ﬂ
puT i
Serial Number ~ [01B40040147
Sensor Number  [cfg
Device Configuration  |[SLA5810S1BAB1B1A1HMAHABX00130002_LPMXXXX70F
Exit
Cal Setup Orifice | Calibration| Linearization Page | Customer Page | Validation |
XS Conditi  Calibration Conditi
Orifice Factor
H2 N2
Gas Symbol Gas Symbol W
Ref. Temperature 70 Ref. Temperature |70
Calc Orifice
Ref. Temp. Units (°) F </ Ref. Temp. Units (°) F - Factor and
Range
RefPressure  [101.325 Ref Pressure  [101.325
Ref. Pressure Units kPa ¥ Ref. Pressure Units kPa -
Flow Range Units I/min M Flow Range Units I/min |~
Flow Range 1 Flow Range  |0.27
Gas Mol. Weight 2.016 Gas Mol. Weight  |28.013
Calculation completed.

Figure 13-51 Pressure Calibration, Orifice Tab
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Figure 13-52 Pressure Calibration, Calibration Tab

Calibration Tab: The Calibration tab for pressure calibration is shown in Figure
13-52.

The Calibration tab performs a calibration using the Pre-Cal page (created in the
previous tab) as a starting point. The Calibration tab is performed after the Pre-Cal
page is created. If the device has no Pre-Cal page (page 6), this tab’s calibration
cannot be performed, and the tab will be disabled.

The Point Stabilize Delay value determines how much time delay occurs after clicking
a set point button before the user may enter a pressure value. This is to prevent the
user from entering a pressure value before the flow has stabilized after changing the
set point. The delay for the Calibration tab is always the same value as for the
validation tab (see Validation Tab section below).
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The set point columns represent the set point values in percentage and absolute
pressure 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 operation is
the same as for the flow calibration, except that for pressure calibration, it is
recommended that all set points be <= 80%. For pressure calibration, two or three
points is usually sufficient. The set of calibration points does not need to match the
set of validation points.

In some scenarios, you may need to calibrate to a pressure range that is lower than
the full range of the device’s installed pressure transducer. For example, your system
only supplies up to 1500 psi, but you have a device with a 3000 psi transducer. Or,
you have device with a 3000 psi transducer, but the device’s valve is only rated to
1500 psi. In either case, you would need to limit the calibration of the device to 1500
psi. You can do this by changing the setpoints so that the highest set point is at 50%
(1500 / 3000 psi).

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.

The first row of the grid contains the titles of the columns. The second row contains
the units for each column. The pressure units are from the Cal Setup tab selection.
The temperature units come from the model code.

Sensor Zero: If you intend to use the interpolated version of the sensor zero
operation, you must do so before measuring any of these set points. After opening
the Calibration window and clicking on a set point for the first time, a reminder for the
sensor zero will appear. This will ask if you want to perform a sensor zero operation.
If you click “Yes”, the set point will not be measured, giving the user an opportunity to
click on the Zero Sensor button. Clicking “No” will continue with the set point setup
and will not again remind the user (until the calibration window is closed and re-
opened).

Clicking the Zero Sensor button on the calibration window will perform the
interpolated pressure sensor zero operation. The interpolated method is the preferred
method.

The interpolated pressure sensor zero operation will measure two points along the
range of the sensor. The points for a zero operation are at 80% and 0% of the full-
scale transducer range. These two points will be used in a linear interpolation to
calculate the offset correction at absolute zero pressure (0 psia).

First, the operation prompts the user to set up their system for calibration, including
pressure and vacuum on the inlet and outlet, as needed. The setup requires an
external pressure meter instrument aswell.

Next, at the high point the software prompts the user to set up the pressure. The
window shows the live reading of device pressure and valve position for reference.
The user is instructed to read the external meter and manually enter the pressure
value (in user’s units) onto the form. (See Figure 13-53).
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Manual Pressure Reading Input

Figure 13-53 Pressure Sensor Zero, High Point
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Low Pressure Point

Setpoint = 0 psia (0%)
You may need to adjust inlet pressure until device is controlling.

— Live Reading (Controller)
Pressure Units pmFiltered Valve Position
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— Manual Entry
External Pressure

T

Isolate inlet pressure and wait until PM filtered reaches minimum value.
Wail for pressure to stabilize.
Then Enter External Pressure Reading and click OK or Cancel.

0K I Cancel I

Figure 13-54 Pressure Sensor Zero, Low Point

Next, at the Low point (0%) the software prompts the user to set up the pressure to
0% pressure. The window shows the live reading of device pressure and valve
position for reference. The user is instructed to read the external meter and manually
enter the pressure value (in user’s units) onto the form. (See Figure 13-54).

After this, a final measurement at zero pressure again will be presented in the same
manner, for a final, corrected measurement at zero pressure. This completes the
pressure sensor zero operation.

Next, after the sensor zero operation, the calibration setpoints can be measured.

The calibration is started by clicking on a Click button in one of the rows under the
StartMeas Column (see Figure 13-55). 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 reads the device’s
output including pressure, temperature, and valve position for reference.
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DUT i
Serial Number [01B40040147

Sensor Number [cfg

Device Configuration [SLAS810S1BAB1B1ATHMAHABX00130002_LPMXXXX70F

Cal Setup| Orifice |Calibration | Linearization Page| Customer Page| Validation|

Set Point | Set Point | Actual Pressure | pmValue (Xtrnl) [ pmValue (Page) | pmFiltered | Valve Pos. | StartMeas
psia psia psia | psia %

0 0.0 Click
20 60.0 Click
80 240.0 Click

Cal Points Profile (%) Point Stabilize Delay (Secs)
0; 20; 80 1 |
Zero Set Point Stop Edit
Sensor Zero Meas Points
Ready.

Figure 13-55 Pressure Calibration, Calibration Tab

The user must manually enter the actual pressure into the Actual Pressure column,
the column with a dark yellow background. An external pressure meter is required.
The user will read the pressure measurement from the external meter and manually
type it into the Actual Pressure 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 to continue the calibration
beyond this tab. Set points can be completed in any order.

To stop live readings, click the Stop Meas button.

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.

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 Page Tab: The Linearization Page tab is performed next. The
Linearization Page tab is shown in Figure 13-56.
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Figure 13-56 Pressure Calibration, Linearization Page Tab

Click the Create Linearization page button to create the linearization page. The
linearization is saved to page 6 and that page becomes the active page.

Customer Page Tab: The Customer Page tab is performed next. The Customer
Page tab is shown in Figure 13-57.

—|0] X

I Pressure Controber Calbwation: (91840040147)

DUT Infarmation
Serial Number (01840040147
Sensor Number ="
Device Configuraion  [SLASE10S1BAB1B1ATHMAHABXD0130002_LPMIUOUCTOF
B |
Cal Setup| Orifion | Calibration | Linearzation Page | Customar Page | valdation|
Usor Units Tusning Vabsos
o Full-Scole 99,04 paAntiWindupGain  paFcPGain
|o.2000 |5.0000
[0.1000 |Mitregen
paAntiWindupUpLimit  paGasStandardNum
Customer Page Number [1 =l |0.68000 1013
paFcDGaini palserCalTrim
Crnain |0.5000 |1.0000
sy paFcDGain? pavidPedestal
|0.3000 |0.3000
paFclGain paFcleakTightOffset
|0.0500 |0.8000
Ready,

Figure 13-57 Pressure Calibration, Customer Page Tab

The Customer Page tab is where the user can customize some settings. The

Customer Page uses the linearization page (page 6, created in the Linearization Page
tab) and creates a user-specified “customer page”. Multiple customer pages can be
created from the same linearization page without performing a full calibration again.

The Customer Full-Scale Pressure is the pressure to be used for the final full-scale
pressure on the device (after page creation). This value can be at the transducer full-

scale pressure, or lower. The Customer Pressure Units drop-down box is user-
selectable.
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The Customer Page Number can be any number from 1 to 6. It is recommended that
you not select page 6 to preserve the linearization page for future use in creating
other new pages, if desired. However, if you are done with page 6 you may overwrite
it at this point if desired.

The tuning values block contains the tuning values presently in the device. These can
be changed here if desired. However, if these values need to be changed, they would
typically be changed during a response tuning operation (see Section 13.18).

Clicking Create Customer page creates the page as the page number selected. That
page number will be active afterwards.

Validation Tab: The Validation tab is shown selected in Fiqure 13-58.
=lalx

DUT

Serial Number  [01B40040147
Sensor Number  [cfg
Device Configuration |SLA581 0S1BAB1B1ATHMAHABX00130002_LPMXXXX70F

Exit
Cal Setup| Orifica| Calibration| Linearization Page | Customer Page | Validation |
Set Point | Set Point | Actual Pressure | Pressure (Xtrnl) | Pressure (Page) | pmFiltered | Valve Pos. | Error | StartMeas
psia psig Ppsig | psia % %
5 15.00 Click
10 30.00 Click.
25 75.00 Click.
50 150.00 Click.
75 225.00 Click.

100 300.00 Click.
Validation Points Profile (%) Edit Point Stabilize Delay (Secs)
[s; 10; 25; 50; 75; 100 Points 1 E|

Set Point Stop Validate Create
Zero Meas Accuracy Cal Sheet

Ready.

Figure 13-58 Pressure Calibration, Validation Tab

The Validation tab performs a validation of a customer page’s calibration. The page
verified is the current page (see Section 13.10 to select a page). It is assumed that the
current page is the customer page. The Customer page was created in the Customer
Page tab. The Validation tab is performed after the Customer page is created. If the
device has no customer page, this tab’s validation cannot be performed and the whole
tab will be disabled.

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. 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
pressure 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, the same way as for calibration set point selection (see Figure 13-27 to set
the collection of set points).

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 flow has stabilized 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. The pressure units are the user’s preference from the
Customer Page tab and temperature units are from the device’s model code.
Columns without units are unit-less or ratio values.
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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. 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 pressure, temperature, and valve position.

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

To go to another set point, click a Click button in one of the other rows under the
StartMeas Column. All rows must be filled out to complete the validation and create a
certification sheet. Set points can be completed in any order.

Once a user types in an actual pressure value, the error percentage is automatically
calculated and updated for the current row. The accuracy calculated is the set point
pressure compared to the actual, external pressure reading.

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

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
paragraph).

Create Cal Sheet: Once the validation is completed, the user can print out a cal
sheet. This is a report showing the validation results data and some custom user
information.

Click the Cal Sheet button. A window will open allowing the user to choose a set of
custom data items that will appear on the report, in addition to the validation data. The
user may select, edit, and save the set of custom report data (See Figure 13-59).
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Figure 13-59 Pressure Calibration, Cert Sheet Options Window

After this, a preview of the report information will be displayed.
From there, the user may view, print or save the report to file.
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Figure 13-60 Pressure Calibration, Cert Sheet Preview Window

The flow calibration process for an RT device is exactly the same as for an MFC
device, with only a few minor exceptions.

RT devices may be operated in pressure control mode. However, the semi-automated
calibration process consists of temporarily placing the device into flow control mode
for calibration purposes, (which makes the device simulate an MFC). This allows the
RT device to use its internal valve to help calibrate for accurate flow measurement.

Then, after calibration, it may switch the device back into pressure control mode.

For an RT device (which uses an external pressure sensor), there is no pressure

control calibration process or pressure sensor zero process, other than the
RT/Auxiliary Input adjustment (see Section 13.7).
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At the end of the (flow) calibration process for RT device, an opportunity is made
available for the user to create a default pressure page if necessary. The Pressure
Application page selection window is brought up. (See Figure 13-61). The user should
ensure that at least one pressure page exists. If none exist, the user may create a
new page by clicking the Create Default page button, then selecting the range and
units they desire that corresponds to maximum voltage from the RT external pressure
sensor. The user also selects a pressure page number.

Then the user should also perform the RT/Auxiliary Input adjustment (see Section
13.7).

® Pressure Application Page: (01B40040147) = Ellﬂ

. Pressure Application Pages

Pressure lication Page
¥ P
Full Scale Value sia
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: Create
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Figure 13-61 Pressure Page Window

The Response Tuning menu is where the user can optimize the timing response of
the valve. MFM devices do not have a valve, so response tuning is not applicable.
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.

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. Make sure that you have saved the device configuration prior to
adjusting these values. For Brooks Expert Support Tool training, which includes
training for response tuning, contact your local Brooks service representative.

Pedestal Tuning: The valve tuning process typically starts with pedestal tuning.
Tuning the pedestal sets the valve’s offset and has a great effect on the response to a
set point change.

The way of calculating the pedestal value is different for normally closed and normally
open valves.
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For MFC and RT devices, the basic procedure for finding the pedestal value is to find
the valve drive value at the point where the device starts flowing gas. This can easily
be done with MFC and RT devices; however, for a PC device, it is more complicated.
For an MFC or RT device, you configure a set point of 1%. If the device has a wrong
pedestal, it might take some time for the device to reach the 1% flow. You might be
able to speed this up by first configuring a set point of 10% and then going down to
1%.

For a pressure controller, configuring a set point will not work. You have to use the
manual valve control mode in the Device Control -> Valve Control menu. Find the
point at which the device starts flowing gas using the valve position field. Use an
external flow meter to measure the flow and try to get down to ~1% of the maximum
flow of the pressure controller at a low pressure.

If the device has a normally closed valve (i.e., closed when unpowered), the pedestal
is equal to the valve drive in percent at 1% flow, minus 7%. If the device has a
normally open valve (i.e., opened when unpowered) the pedestal is equal to the
inverse of the valve drive in percent at 1% flow, plus 7% (100% -'valve drive in %’ -
7%).

Valve Tuning: 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.

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.

The flow response tuning setup window is shown in Figure 13-62 and the pressure
controller valve response tuning setup window is shown in Figure 13-63.

Response Tuning (Flow): (01B62000313)

Status PID Controller Adjustments
Setpoint
T Ko [o400 =] Pedestal 3555 = % Leak Tight Offset [g 500 =]
Flow
021 A
Valve Position K foors =
28.46 %
Kd1 |o.500 -

K2 [3000 =  Apply
Cydling

Start Switching Time 1000 =] ¢ Hold Low S.P Set Point Low  [49 = =

(secs.)
Q ' Hold High SP  SetPoint High [gq =] %

@ High and Low

Commeon Set Points:
Restore
20-80 0-10 0-100 0-30 10-90 Settings

Curmrent Control Mode: Software Control Exit

Figure 13-62 Flow Response Tuning Setup Window
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agl Response Tuning (Pressure): (01B40040147) EI@
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Figure 13-63 Pressure Response Tuning Setup Window

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.

Apply gas flow to your device.
Click the Start button to begin 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.

The Status block of the valve response tuning form shows the status during the
cycling.

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 13-64 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.

Time (Seconds)

1.448

Figure 13-65 Valve Tuning, Kp Value Too High, or Ki Too Low
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Figure 13-66 Valve Tuning, Kp and Ki Values Too Low

Start with the original PID settings. Note that these may vary per device.

T T T
2475 2479 2483 2487

Time (Seconds)

Figure 13-67 Original PID Settings

Increase the Kp value, the slope of the red circled part will slightly increase.
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Figure 13-68 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.

T T T T
1436 1.440

Time (Seconds)

Figure 13-69 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

13.19 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.
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Note: PID values for pressure controllers are tuned in the factory. However these PID
values might not be optimal for the customer’s setup. If you do need to adjust the
response tuning, it is strongly recommended that you only adjust the PID Kp and Ki
(proportional and integral gain) and anti-windup low/high limits. Only in rare occasions
the Kd1 and Kd2 (derivative gain) values might improve performance. Anti-windup
gain can be disabled by setting the anti-windup gain to 0. Do not use any other value
than the default of 0.2 or 0. Tuning the anti-windup limits will help in solving
undershoot and/or overshoot without slowing down the signal too much.

Make sure that you have saved the device configuration prior to adjusting these
values. For Brooks Expert Support Tool training, which includes training for response
tuning, contact your local Brooks service representative.

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.

Make sure that the valve pedestal value is correct, use the procedure in the “Pedestal
Tuning” section above to get the correct value.

To tune the device’s response:

1. Open the Tune menu and click the Pressure Response Tuning button to display
the Pressure Response Tuning window.

Figure 13-70 shows some tuning values.

01B40040147)

Figure 13-70 Pressure Valve Tuning, Default Values

2. Position the Graph window so that you can see the Tuning and Graph windows
at same time.

3. Set up the setpoint square wave, as shown in Figure 13-71 below. You should
pick high and low set points that are at the expected range of your process
application
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Figure 13-71 Pressure Valve Tuning, Cycle Settings

*NOTE: The Brooks Expert Support Tool is intended to be used for thermal mass flow
controllers and thermal mass flow meters. If you are adjusting a meter model, use a
separate flow controller to regulate the set point cycling.

4. Click the Start button to beginflow.
5. Observe how closely the actual flow matches the set point square wave.

6. Start making adjustments using the PID Kp and Ki (proportional and integral
gain)values.

Effect of Kp and Ki Values on Pressure Control: The following screens show some
examples of what the pressure graph looks like when Kp and Ki values are too high
or toolow.

618 628 638 648
Time (Seconds)

Figure 13-72 Pressure Valve Tuning, Kp Low

A Kp value that is too low leads to oscillations in both the pressure reading and valve
drive.
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Figure 13-73 Pressure Valve Tuning, Ki Low

A Ki value that is too low leads to a pressure reading curve that does not reach its
end value in a straight line; see red circled part.
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Figure 13-74 Pressure Valve Tuning, Correct Kp and Ki Values

Effect of Anti-Windup Settings on Pressure Control: Tuning the anti-windup low
and high limits will remove any under- or overshoot of pressure response to a set

point. The values of these limits are different for a normally closed versus a normally
opened valve. By definition, the high limit should be higher in value than the low limit

in all cases.

Normally Closed Valve: For a normally closed valve, the default value of the low limit

is 5% below the pedestal value. The high limit is the valve drive at the maximum
pressure and maximum flow, plus a tolerance of 10%.
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Figure 13-75 Anti-windup for a Normally Closed Valve

Normally Open Valve: For a normally open valve, the default value of the high limit is
5% above the pedestal value. The low limit is the inverse (100%-valve drive in
percent) of the valve drive at the maximum pressure and maximum flow, minus a
tolerance of 10%.

638 648 658 668 678

Figure 13-76 Anti-windup for a Normally Open Valve

*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

13.20 Print Top Label
BEST software can be used to print a simple label used for the top of the device. Note
that this is the small label, not to be confused with the label for the side of the device
for GF40 devices after calibration.
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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.

This feature is supported by all device types (including flow controllers and pressure
controllers). A device does not need to be attached to print a top label.

If a device is attached when this window is opened, the windows is populated with the
device serial number, gas, range, and flow units of the current page of the device.
However, the user may optionally substitute any text.

Figure 13-77 Top Label
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Figure 13-78 Print Top Label Window

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, as
well as setting up the printer settings such as form feed, margins, etc.
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