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Brooks Instrument Section 1 Introduction

Introduction

BCAT (Brooks Calibration Application Tool) is a stand-alone desktop application designed
to configure, monitor, and calibrate the GC Series mass flow controller. It supports high
volume OEM use with essential functionality for setup and integration. This manual provides
comprehensive instructions on installing, connecting, operating, and calibrating with BCAT.

How to Use This Manual
Use this manual in conjunction with the GC device installation and Operation manual (IOM).
System Requirements

o Operating Systems: Windows 10 or Windows 11
e Admin Privileges: Not required
o Hardware: BCAT Adapter — 778Z024AAA or equivalent
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Brooks Instrument

Installation & Launch

Section 2 Installation

1. Download the Brooks Calibration Application Tool from the Website and save file to your hard

drive.

Unzip the *.zip file on your local computer’s hard drive.

3. Execute the setup.exe (right click on the executable and run as administrator)

Read and accept the license agreement and click next:

License Agreement
Please read the folowing important information before continuing.

91 .

Please read the following License Agreement, You must accept the terms of this agreement before
continuing with the installation,

Brooks Instrument

Brooks Expert Support Tool (BEST) Software End User License

Rgresment

IMPORTANT - READ CAREFULLY

BY INSTALLING THE SOFTWARE CONTAINED WITHIN THIS PACEAGE, YOU
("LICENSEE") AGREE TO ENTER INTC A SOFTWARE LICENSE AGREEMENT

()1 accept the agreement
01 do not accept the agreement

lext Cancel

5. Read the text from the ReadMe file, then click Next:

Bl setup - 8CAT_Testapp 0

X
Information
Please read the following important information before continuing.

When you are ready to continue with Setup, dick Next.

June 20, 2024
BCAT Test App (BCAT). |

You may uninstall previous versions of BCAT Test App.
Uninstallation is accomplished via the Windows Control
Panel in "Programs and Features" or "Add/Remove
Programs"™ .

To install, run "setup.exe". Tt is recommended to run
as administrator. The installer will install various
software components required for BEST. The installer
will optionally create a shortcut on the desktop and on
the start menu.

After installation, the default location (unless

Manual BCAT Software



Brooks Instrument Section 2 Installation

6. Select BCAT and Deselect any of the other drivers if not required.
Bl setup - BCAT TestApp 0.99.

Select Components
Vihich 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.

. BCAT Test App Program Files 31.4MB
18 virtual COM Part Driver 1.4.0
. FTDI USE To Serial Port Driver 2,12,36.4 2.2MB
. Con Box Driver Microchip 5.1,2600.9 2.4MB
Current selection requires at least 39.1 ME of disk space.
Back Cancel

7. Click Install

Bl setup - BCAT_Testapp 0.99.

Ready to Install
Setup is now ready to begin installing BCAT_TestApp on your computer.

3.

Click Install to continue with the installation, or ciick Back if you want to review o change any settings.

Destination location: a
C:\Program Files (x86)\Brooks Instrument\BCAT TestApp

Setup type:
Custom installation

Selected components:
BCAT Test App Program Files
Virtual COM Port Driver 1.4.0
FTDI USE To Serial Port Driver 2,12,36.4
Con Box Driver Microchip 5.1.2600.9

Back Cancel
8. Click Finish to complete the installation:

Completing the BCAT_TestApp Setup
Wizard

Setup has finished instaling BCAT TestApp on your computer. The
application may be launched by selecting the instaled shortcuts.

Click Firish to exit Setup.

Manual BCAT Software



Brooks Instrument Section 2 Installation

9. Adesktop short cut will be added to your Windows desktop. Double click it to start BCAT.

10. Launch the application.

11. On startup, the Device Connection Window will open.

License Overview

o Free Version: Configuration & monitoring only
« Licensed Version: Includes calibration & verification
System Requirements

« Per Time License (duration configurable by Brooks) one year default
« Activated once and non-pausable

« Valid on one workstation at a time but transferable

« Can be activated offline or online

License Installation Instructions

License is only required for calibration and verification features
Installing the License Online

¢ Open the BCAT software.
¢ Close the Connection form, if it is open.
¢ Select the menu item Help->License->Install License.

witoring | Help

About

[ ticense v Info
User Manual » | Install License
ReadMe EULA

Manual BCAT Software



Brooks Instrument Section 2 Installation

o The BCAT License Activation Form will appear:

55! BCAT Test App Licenase Activation Form == (m] X
Key-based product License File Data Folder
License Key: License file path:
G C:\Users\dmiller\AppData'\Local\Brocks Instrument \BCATCals
Open License Folder Clear license folder
License Active?

License is curently Activated

Online Activation Offline Activation

Activate Online
Create Request file Open Activation Page Activate offline

Deactivate License

e The License Active block will inform as to whether there is a currently installed active license.

- N
5] BCAT Test App Licenase Activation Form — [m] X
Key-based product License File Data Folder
License Key License file path:

C:\Users\dmiller\App Data\Local\Brooks Instrument \BCATCals

Open License Folder Clear license folder
License Active?
License Is NOT Activated.
Online Activation Offiine Activation
Done
Activate Online
Create Request file Open Activation Page Activate offine
Deactivate License
License Deactivated

o If the license is NOT activated, it may be activated.
o Enter the license key, and click the Activate Online button. The form will show the activated
status. This requires an active Internet connection.

55 BCAT Test App Licenase Activation Form = X
Key-based product License File Data Folder
License Key: License file path:
9JPN-BKEB-438-EXBC C:\Users\dmiller\App Data\Local\Brooks Instrument \BCATCals
Open License Folder Clear license folder
License Active?

License is cumently Activated.

Oniline Activation Offline Activation

li
T

Done

Open Activation Page Activate offine

Deactivate License

License Successfully Activated

7 Manual BCAT Software



Brooks Instrument Section 2 Installation

Installing a License Offline

Customers who operate in a secure environment (no Internet connection), can still install a
license. The process is similar to the online process but includes a few additional steps.

Download the BCAT installer from the Brooks Instrument. Copy the installer to a USB drive or
other transferable medium.

The customer must obtain a license key according to the same steps as above. Copy the key
(text) to the USB drive.

Take the USB drive into the secure area and insert into the computer.
Copy the installer from the USB drive onto the local hard drive.
Run the BCAT installer (Run as admin) to install the software on the destination computer.

In Bcat software at the customer site, the customer opens the menu item Help>License-
>|nstall License:

snitoring | Help

About

| License 3 | Info
User Manual » | Install License
ReadMe EULA

The BCAT License Activation Form will appear, same as online activation:

85l BCAT Test App Licenase Activation Form = o X

Key-based product License File Data Folder
Ligerne Ko License file path:
o C:\Users\dmiller\App Data'Local\Brooks Instrument\BCATCals
Open License Folder Clear license folder
License Active?
License Is NOT Activated
Online Activation Offline Activation

Done

Activate Oniine
Create Request file Open Activation Page Activate offline

Deactivate License

Manual BCAT Software



Brooks Instrument Section 2 Installation

« Similar to online activation, the customer must enter the license key. However, instead of
clicking the Online Activation button, the user should click the Create Request File button.

« Adialog box opens at the user’s license file folder — take note of this folder location. Under
File name, type a name.

[ =

Sove s bpe Reguest sl res)

|
.

o i
« Click Save button. A confirmation message will appear.
BEl BCAT Test App Licenase Activation Form - [m] X
Key-based product License File Data Folder
ey License file path:
9U2N-BKEB-42JB-EXBC C:\Users\dmiler\AppData\Local\Brocks Instument\BCATCals
X
Open License Folder Clear license folder

License Active?

License request file created:
(C:\Users\dmiller\AppData‘Local\Braoks
License Is NOT Activated. Instrument\BCATCals\CustomerLicen;eRequest.req)

oK
Online Activation Offline Activation

Done
Activale Orline

Create Request file Open Adtivaton Page

Activate offline

Deactivate License

User may open the License Folder (click the Open License Folder button), to verify the file is
present:

\Users\dmiller\AppDatatloe X +

> qp c [J > ThisPC » Windows (C) > Users > dmiller > AppData > Local > Brooksinstrument » BCATCals
ew - ¥ © B ® W T Sort v = View -
lesktop [ Date madified Type Size
Home [7] CustomerLicenseRequest.req I 9/11/2024 9:21 AM REQ File 1kB
Gallery OfflineActivation.guard 9/11/2024 9:21 AM GUARD File 1KB
Dean - lllinois Tool Works, Inc

Desktop

7 Development
7 Maintenance
Documents
Pictures

Downloads

Manual BCAT Software



Brooks Instrument Section 2 Installation

10

On the computer without Internet access, the user will need to locate the license request file
created in the previous step. This file must be copied to the USB drive.

Take the USB drive to any computer with Internet access.

Open the page https://offline.LicenseSpring.com/ in a browser. This can also be opened by
clicking on the Open Activation page in Bcat at a computer with Internet access.

Copy or drag the license request file from the USB drive onto this web page:

A new license file will be created in the user’s browser downloads folder.

L CAlsesidmilerDownloads X +

T @ D> ThsRC > Windows (C) > Users > dmiller > Downleads >

Manual BCAT Software
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Brooks Instrument Section 2 Installation

« This file must be copied back to USB drive.
. Take the USB drive back into the secure area and insert into the destination computer.

« Copy the new license file onto the Bcat license folder on the user’s computer without Internet
access. The license file path can be found in the BCAT License Activation window or by
clicking the Open License Folder button (your folder may be different).

85 BCAT Test App Licenase Activation Form = [m] X
Key-based product License File Data Folder
License Key: License file path:

C:\Users'\dmiller\AppData\Local\Brooks Instrument\BCATCals

Open License Folder Clear license folder
License Active?
License ls NOT Activated.
Online Activation Offiine Activation

Done

Activate Online
Create Request fie Open Activaton Page

Deactivate License

« Next, click Activate offline button. In the file open dialog, select the license file and click Open.

 Open x
4 55 THSPC > Windows (C) > Users > dmillr > AppData > Local > Brooks nstrument > BCATCals v G || secnacatcas
= o e
Name - Date modified Type
([T cmwatonte SaieT AN VesaSiadoncdn Ha
File pame: 1_activation.lic | Licensefiles(rsic) v
[“open 9] Cancel

« A message will appear confirming that the license file was activated:

BEl BCAT Test App Licenase Activation Form - 0 X
Keybased product License File Data Folder
License Key License file path,

C:\Users'dmiller\App Data'\Local\Brooks Instrumert\BCATCals

Open License Folder Clearlicense folder X

2
License Active? License File Activated.

License Is NOT Activated

Online Activation Offline Activation

Activate Online

Done

Deactivate License
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Brooks Instrument Section 2 Installation

« Click OK to acknowledge, and the License Active? Text block will show “License is currently
active”. Close the License Activation Window.

« User may also check the that the license activated by going to the Help->License>Info menu:

License Information

» BCAT Test A
BRmKs Licensed Toe g PP

INSTRUMENT  Computer

Serial #
Contact Information
Global Headquarters Toll-free {USA): 838-554-FLOW
407 West Vine Street E-mail: BrooksAM@BrooksInstrument. com
Hatfield, PA 19440-0903 USA hittp: /jwww. brooksinstrument. com,
License Information Expiration Information
License Data Authentication Date
9f11/2024
BCATCals
Expiration Date
9/10/2025

Days Remaining
363

Reminder Management
(O Remind me each time the application starts
© Remind me in 6 o days.

() Suppress Reminders

Deactivating a License

« In BCAT software, open the menu item Help->License->Install License.

witoring | Help
P About
| License 4 | Info
User Manual > | Install License
ReadMe EULA

« The BCAT License Activation Form will appear:

B! BCAT Test App Licenase Activation Form — o X
Key-based product License File Data Folder

License Key: License file path
- C:\Users'dmiller\AppData'\Local\Brooks Instrument\BCATCals

Cpen License Folder Clear license folder
License Active?
License is currently Activated
Oriine Activation Cffine Activation
Done
Activate Oniine
Create Request file Open Activation Page Activate offine

Deactivate License

12 Manual BCAT Software



Brooks Instrument Section 2 Installation

. If the message “License is currently Activated” appears, then it may be deactivated.
« Click Deactivate License and confirm:

;‘ Deactivate License

! Are you sure you want to deactivate the license?

« The License Activation form now shows the License is no longer activated:

6] BCAT Test App Licenase Activation Form - o x
Key-based product License Fie Data Folder
Liense Key: License fie path:
5 CiUsers\miler\App Data\Local\Brooks Instrment\BCATCals
Open License Folder Clearlicense foder

License Adtive?

License |s NOT Activated
Online Activation Cffline Activation

Dene
Activate Orline
Create Requestfile Open Activation Page Activate offine
Deactivate License
License Deactivated

« When finished, always remember to log off the LicenseSpring website:

&« C @ O nhies/sasheensespringcom?

Bl Brosks nstument G Google W Wikipedia the bes.. @ Udemy B Brooks instrument - [l CNN- BreskingNe. 18 PhisdephioFlyers (@) Phisdeiphis PAWe_ ) C¥ Environmen WSpe (W s Communcatin. [0 Cgeneris - You. (€8 C¥ Generics Tukoiol..

&% Brooks Instrument

Plan type: Seendari
«

A  Dashboard

) : Logout
License key: QBA8-CQ73-7ZBJ-BVBC &
4, Licenses Customer: dean. miller@hrooksinstrument.com

Transferring a License

« Alicense may be transferred from one computer to another. Simply deactivate the license on
one computer. Then, activate the license on the other.

13 Manual BCAT Software



Brooks Instrument Section 2 Installation

Cable Connection Diagram

DEVICE INPUT
v |||
&Rs48S ||
O

GCSertes  USB ORe

(2.50) || BcAT Adapter
O
+24 Vde (IN)

- 1.92 —= *
[250] | Pin Connection
.98
[12.5] 1 N/C
“ 2 |NC
RN 3 |RS-485 ()
4 0-5 Vdc, Setpoint
O 0000 5 RS-485 (+)
°°° 6 0-5 Vdc, Output
+
DETAIL A PIN? ‘ v
ELECTRICAL CONNECTOR DETAIL 8 GND
SCALE2: 1 9 GND

Device Communication

« Protocol: Modbus RTU over RS-485
o Use COM port via BCAT Adapter — 778Z024AAA
« No diagnostic port available

Connecting to a Device

Select COM port and Address
2. Choose baud rate:

o Optimize (default)

. 4800, 9600, 19200, 38400
3. Press Connect

14 Manual BCAT Software
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On Successful Connection

15

«  Graph will appear and with “Ready” in bottom left

File Settings DevicaComm DeviceConfig Devica Control Calibration Monitoring Help

Section 2 Installation

& Min Graph

Ready.

Main Graph

®

177 »
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o “Device Connected” will be listed in the main BCAT App in the bottom left
« Following details will be populated under Device Comm > Connection

GC50 Device Connection

Device
Device Name (userfriendly name)
DUT 1
Connected?

Yes

Serial Num

25C43300004

Model Num
GLC52204X013211AAB1XXX1
FullScale (SLPM)

20

Connect Disconnect Close

Change
COM Port Address
COMS [t o
Baud Rate
Refresh Ports
38400

Address
1 =

Baud Rate
Optimize

Change Addr

Change Baud

Manual BCAT Software



Brooks Instrument Section 3 Main GUI Navigation

File Menu

Exit: Close connection and exit app
Settings Menu

Graph Options:
- Display options: Flow Setpoint, Flow, Valve Drive, Temp
« Axis settings: Manual or Auto Scale
o Sample period & decimal display
o Setto 0 for maximum sample rate
Data Logging: Edit data log path, output file type = csv

Device Comm Menu

Connection: COM port settings
Terminal: Brooks access only

Device Config Menu

Device Info: Serial Number, Model Number, Firmware Rev, FS Flow
Model Code: Read-only breakdown
Protocol Settings:

o Address: 1-247 (except 157)
« Baud Rates: 4800-38400
Filter Settings: Average samples: 0-512

Digital Filter Depth

Close
Current
3(8) (Digital Filter Depth = 2°n)
Desired
3(8) v Save Refresh

Filter Depth of Output Fow Signal

Current
oM (Digital Filter Depth = 2"n)

Desired
o(n ~ Save Refresh

16 Manual BCAT Software



Brooks Instrument Section 3 Main GUI Navigation

Analog I/O
Modes: 0-5V, 0-10 V, 0-20 mA, 4-20

B8 Analog 10 Configuration - O
Input /Output Configuration
Current Mode D1 10V
Ote 10 VDC
Zero Cutoff (mV)" |25 .
- Save
Exit Cutoff

‘mV above OmV

« Device cannot be switched between Voltage and Current analog
o Zero Cutoff can be adjusted.

Device Control Menu

Valve Control: Can be used for troubleshooting and diagnosing the device
o Closed Loop (Auto)
« Open Loop (Manual)
« Set Valve Position (0-100%)
« Open/Close valve
« Open Loop Heater Off (service)
o Open Loop I/O Leak Check (service)
o Open Loop Pedestal Leak Check (service)
o  Exit prompt to return to Auto
B8 Vvalve Contro = ]

Valve Control Mode

Current Mode 0.00
ClosedLoop 0.00

Closed Loop Open Loop Open Loop

(Auto) (Manual) Heater Off
Open Loop
Open Loopl 10 Pedestal

Leak Check o

Exit

17 Manual BCAT Software



Brooks Instrument Section 3 Main GUI Navigation

Calibration Menu

Sensor Zero (License Not Required)
« Read the warning notice on the window.
« With gas filled in the sensor and no inlet to outlet gas flow, click the Zero button.

Gas Calibration Temperature ("C) 21.13

Sensor Zero Offset Comection -32225
ADC Value 0
How (%) -32225 00

B Do Gas Calibration Temperature
Gas Cal Temperature State

B Do Offset Zero

Offset Zero State

/A WARNING

*MOTE: To ensure the most accurate zeroing results, please allow the MFC to
warm up for at least 30 minutes. if your setup includes a shutoff valve
downstream of the MFC, make sure it is installed and operational, as this
allows the device to be pressurized properly during zeroing. If no shutoff valve
is available, the procedure can still be done at atmospheric pressure, with bath
the inlet and outlet open to air. It's also important to zero the device using the
actual process gas and pressure used during normal operation whenever
possible. Ensure that the differential pressure between the inlet and outlet is 0
(no flow)

ZERQ OPERATION MAY TAKE UP TO 30 SECONDS TO COMPLETE

Zero

Calibration (License Required)
+ Flow Config Tab:
« Gas selection & properties
« Heater Drive (read only)
« Correction Factors
« See section “Using the Gas Correction Factor”
« Amplification Factors
o Set to 32 for N2/Air, 128 for H2/He
« Contact Brooks Tech Service for custom amplification factors
« Adjustable Full-scale Flow (SCCM only)
« Save to Page button to commit changes to Page 0
« Sensor Zero - opens the Sensor Zero Window shown above.
« Cal Table Tab:
+ Load/save calibration tables to/from device/file
« View 2D Graph of calibration table

18 Manual BCAT Software
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Section 3 Main GUI Navigation

85 GC50 Calibration Form o x
DUT Information
Serial Number 2751700008
Model Number GC51203X013211AAB150171
FullScale SCCM 2000 Ext
Flow Canfig CalTable Calibration Validation
X(ADC)  How (SCCM) _Inieger 12000
10000
000
=
&
& o
H
£
0 5000 10000 15000 20000 25000 30000
ADC
File
From Fil o
e i To File
Data Loaded from Device

Validation (As Found Initial Accuracy Check)
Objective: Determine if the MFC is within specification (ex: before calibration).

DUT Information.

‘Serial Number

Model Number oL

FullScale SLPM 20

Flow Config Cal Table Calibration Validation

‘Setpoint (SLPM) Actual Flow (SLPM) Device Flow (SLPM) _Device Flow

Num Avgs % From S.P. Tol. (%) Stant Meas
N/A Click

Val Points Profile (%)

Cear = e E=T Gas Comection Factor
o Points Zero Meas  Cal Sheet  1.0000

Ensure the device and measurement equipment are sufficiently warmed up.
2. Select the Validation Tab

« Launch the calibration software and navigate to the Validation section.
3. \Verify Setup

« Confirm the flow reference standard is connected and thermally stabilized

4. Set Flow Setpoint

« At each setpoint, click the “Click” button to send a flow setpoint to the device.

» Recommended test points: 10%, 25%, 50%, 75%, 100% of full scale.

Manual BCAT Software




Brooks Instrument Section 3 Main GUI Navigation

5. Wait for Stabilization
« After sending the setpoint, wait for the system to stabilize.
o The “Num Avgs” counter in red will increment—wait until it reaches 10.

« Also, it is recommended to wait until the Device Flow (Normalized) column turns
from red to black.

« Do not record a flow value until stabilization is complete.
6. Record Measured Flow

« Manually record the reading from the external flow reference standard in the cell
under the Actual Flow column (yellow column).

« Repeat for all test points (each row in the Validation tab Grid).
o Atthe end, click “Stop Meas” and “Set Point Zero”.
7. Evaluate Accuracy
« Compare the measured flow against the setpoint.
« If supported by the system, percent error will be calculated automatically.
o Manual method:

M d Flow — Setpoint
Percent Error = ( casure ow — Setpoin ) = 100

Full Scale
. If all readings are within specification, proceed to “As Left” step (Part 3).

« Ifany point is out of spec (or if you just want to recalibrate), continue to Part 2:
Calibration.

8. Stop Measurement & Zero
o Click “Stop Meas” and “Set Point Zero” to halt flow.
9. Save Validation Data
« Click “Save” to export the As Found results as a PDF or Excel report.

85| GC50 Calibration Form - o X

DUT Information
Serial Number 27C51700008

Model Number GC51203X013211AAB150171
FullScale SCCM 2000 Exit

Flow Config Cal Table Calibration Validation
Setpoint (%) Setpoint (SCCM) Actual Flow (SCCM) Device Flow (SCCM) Device Flow (Nomalized) ValveDrive (%) Num Avgs % From SP. +/-Tol (%) Start Meas
0.0 0.0/0.2 0.0 0.0000 0.00 10 N/A
10.0 200.0|201.05 199.1 0.0996 3416 10/0.53 650
250 500.0|500.6 4958 0.2499 34.85 10/0.12 350
500 1000.0|g53.85 999.7 0.4399 35.77 10/-0.01 250
750 1500.0 150,05 14986 0.7498 36.68 10 0.00 217 Click
2000.02001.3) 1999.5 0.3998 37.60

Val Points Profile (%)

0: 10: 25: 50 75: 100

Measuring at setpoint 100%

20 Manual BCAT Software
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Calibration

Objective: Adjust internal calibration factors to bring the device into spec (ex: If As Found Fails)

Characterizes the response of the device to a known flow measurement standard and adjusts

the

device’s internal correction factors to match the standard.

DUT Informations

Serial Number

Model Number HAABIXOX1T

Full Scale SLPM 20 Ext

Flow Config Cal Table Calibration Validation

Ful <
200

Gas
211

Scale Flow  Flow Units Calibration Gas

3] [stPm
GasCode  Gas Name Gas Symbol Gas Group
Calibration Temperature (C) 28] Methane cHe AirN2.

3

Set Select Gas

Heater Drive:

50

Open Flow Config Tab

Select Calibration Gas by clicking the Select Gas button.

« Use the Select Gas table and “Set” button to assign the correct gas.
If desired, adjust the Full-Scale Flow value.

Apply Gas Correction Factor

« Prior to calibration, always set the Gas Correction Factor 1.0000. If you do not, the
software will remind you. The factor can be readjusted after the calibration, if desired.
More on this later.

Set Amplification Factor

« Use the amplification value provided in the GC user manual, depending on the
selected gas, typically. Then click the Set button next to the Gas Amplification Factor.

Equalize Device Differential Pressure
o Close a shutoff valve downstream from the GC device.

« Under Device Control menu, click the Valve Control menu, to open the Valve Control
Window.

o Click on Open Loop Manual.

« Click on Open Valve.

« Open a shutoff valve upstream from the GC device.
« Allow gas to fill the MFC

«  Wait for 0 pressure differential (upstream pressure = downstream pressure) and gas
no flow.

o Click on Close Valve in the Valve Control Window.
« Click on Closed Loop (Auto).
o Close the Valve Control Window.

Manual BCAT Software
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Section 3 Main GUI Navigation

Create New Gas Page

Save configuration to a new page by clicking the “Save to Page” button. Confirm the
overwrite warning.

After a few moments, confirm the prompt that the device’s differential pressure has
been equalized.

. Cal Set-up

To ensure you have process gas on the sensor,
close a downstream valve, and
Open upstream valve with gas.

Cancel

« Again, wait for differential pressure to stabilize.
The software will show the message “Page Creation Successful”.
Calibrate

Open a shutoff valve downstream from the GC device.

Open a shutoff valve upstream from the GC device.

Navigate to the Calibration tab.

Repeat the same flow validation steps outlined in Part 1 for each test point in the
Calibration Tab grid.

When finished, click “Stop Meas”, “Set Point Zero”, and “Save”. Wait a few minutes
for the response of “Final Cal saved to device”. Internal factors will be adjusted and
saved to the device to align measured flow with setpoints.

8 GCS50 Calibration Form

DUT Information
Serial Number
Model Number
FullScale SCCM

Flow Config Cal Table Calibration  validation

27C51700008

GCS51203X013211AAB150171

2000

Setpoini (%)

Setpoint (SCCM) Actual Flow (SCCM) Device Flow (SCCM) Device Fow (Normalized) ValveDrive (%) Num Avgs

0.0 0.2 0.000 0.0000 0.00 10 i

50 100.0 | 100.07 99.803 0.0493 34.00 10| Click
150 300.0|299.3 299.882 0.1499 3468 10| Click
240 480.0 47899 480.030 0.2400 35.02 10| click
430 860.0|845.70 859.854 04299 3572 10| Click
620 1240.0 1234.41 1240.108 06201 36.33 10| Click
81.0 1620.0 1612.25 1619.970 0.8100 37.05 10 Click
100.0 2000.0 1987.28 1999.655 0.9998 3774 10|  Click
2040.0 | 2026.8¢ 2039.800 Click

Cal Points Profile (%)

0: 5: 15: 24: 43; 62 81:

100: 102

Clear
Grid

Edit
Contents | Foimts

Stopped at 0 setpoint

Set Point
Zero

22

Manual BCAT Software



Brooks Instrument Section 3 Main GUI Navigation

Using the Gas Correction Factor

The Gas Correction Factor allows the controlled flow to be scaled, such as for a process gas that
is different from the calibrated conditions.

The factor is a ratio, relative to the calibration of the device. The user may set the factor to a
known value for their process gas compared to calibration gas. Or, the user may set a custom
factor, based on their own conditions.

To see the device’s current factor after calibration, open the Calibration window and click on the
Flow Config tab. The current factor is show in the Gas Correction Factor numeric control. This is
the ratio of the device’s ordered condition/gas compared to the calibrated gas/condition.

To set the factor after calibration, open the calibration Window and click on the Flow Config tab.
Change the Gas Correction Factor numeric control, and click the Set button to the left of it.

¥ Calibration Form _ o x
DUT Information
Serial Number 27C51700004
Model Number GC51103X025211AAB150171
FullScale SCCM 1000 =

Flow Config Cal Table Calibration Validation

Full-Scale Aow  Flow Units EECTmES
1000.0 < |sccm
GasCode  Gas Name Gas Symbol Gas Group
s S > 2| Carbon Dioxide coz AiN2
21.11 s
=
Heater Drive
%0 B
Gas Comection Factor
1.0000 : Set
Gas Amplification Factor
32 v Set Save to Page

Gas Amplification Factor Suggestions
Air. 32, H2/He: 128

Gas Code Changed.

To see factors for common gasses, click on the Select Gas button under the Calibration Gas
text block. A table of standard gasses and their correction factors will be displayed. Choose
the row that contains your device’s calibration gas (CalGas column) and the process gas you
wish to use (Name column). The factor column will contain your factor. Close this window with
table. NOTE: you will need to enter the reciprocal of this factor and then click the Set button.

o Select Gas Window: (27C51700004) = O >
Code Name Symbol Group Factor CalGas
1 Helium He H2/He 1.129 H2

4 Argon Ar Air/N2 1.000 Air

7 Hydrogen H2 H2/He 0.891 He

8 Air Air Air/N2 1.000 Air

9 Carbon Monoxide co Air/N2 1.000 Air

13 Nitrogen N2 Air/N2 0.996 Air

15 Oxygen 02 Air/N2 1.000 Air

25 Carbon Dioxide Co2 Air/N2 1.000 Co2
27 Nitrous Oxide N20 Air/N2 0.980 co2

28 Methane CH4 Air/N2 1.030 Air

89 Propane C3H8 Air/N2 0.298 Air

You may also select a custom factor if your gas combination is not shown or if you have other
conditions.

23 Manual BCAT Software



Brooks Instrument

24

Section 3 Main GUI Navigation

Validation (As Left Confirm Calibration Success)

Objective: Verify device accuracy post-calibration.
1. Return to Validation Tab

Repeat the full validation sequence described in Part 1.

2. Save Final Report

Save the “As Left” report as a PDF or Excel.
This serves as proof of calibration accuracy and completion.

Completion Criteria

All As Left points are within allowable tolerance.
Validation and calibration data are saved and archived.
MFC is ready for deployment in applications.

Response Tuning:

The purpose of response tuning is to minimizes overshoot, undershoot, dead time, and
oscillations while ensuring smooth, responsive performance.

This section includes instructions for tuning the response of a GC Series Device using P
and | parameters, preload, and related settings. It covers accessing the tuning interface,
initial setup, adjustments, and validation. Note that tuning may vary by device (e.g., GC
series or conventional PID modes) and process conditions like gas type, pressure, or flow
range. Responsiveness and noise can also be influenced by filter parameters, adjust them if
needed after PID tuning.

1. Accessing the Response Tuning Interface

In the menu, navigate to Calibration > Response Tuning.

This opens a graph window and the Response Tuning dialog. Move the dialog out of
the way or to another monitor if available.

Select desired cycling parameters:
Cycle switching time.
High, low, and hold setpoints (SP) and setpoints modes.

Click start.
5! Response Tuning - O b
Status PID Controller Adjustments
Setpoint
j0_00] % Integral 150 : Default
Flow
el Park (%) a0
Valve Drive
0.00 % Proportional 250 4 Valve Preload Offset 1300
Cycling
Start Switching Time 500 3| (O Hold Low S.P Set Point Low |0 CH I 4
©ee2) o ol Highs P SetPonttich [100 3| %
© High and Low
Common Set Points:
Restore
20-80 0-10 0-100 0-90 10-90 Settings
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Flow (SCCM)

Section 3 Main GUI Navigation

Preload (Pedestal/Valve Preload Offset) Adjustment

Start with the factory-provided or calibration-specific preload value (device-
dependent).

Adjust preload to balance dead time and overshoot

Goal: Minimal but visible dead time at low setpoints (0-10%).

Valve current trace: Snaps up smoothly in a square-like response (not a gradual
ramp).

Flow trace: Rises without large overshoot or undershoot.

If preload is too high: Overshoot exceeds specifications; valve may drive down to
compensate. Lower the value until responses at both high/low SP are within spec.

Main Graph

100 — ValveFosition
t

©Jamesdua | 7 (%) onjen

Flow (SCCM)

4162 4262 4362 4462 4862

Elapsed Time (secs)

If preload is too low: Long dead time and sluggish response. Increase gradually.

Main Graph

100

©Jamesdwa /(%) 9neA

—

Elapsed Time (secs)

Proper preload example: A slight lag between the response and SP curve; any
remaining overshoot is typically due to P/l gains, not preload.

Test with cycling between high/low setpoints and refine until both directions meet
acceptance.

Proportional (P) Gain

Initial guideline: Set to 1.0-1.5 x | gain

Function: Provides immediate response to error.

Refine to reduce overshoot while keeping response fast.
Validate across small (0-10%) and large (0—100%) step tests.

Manual BCAT Software



Brooks Instrument Section 3 Main GUI Navigation

4. Integral (1) Gain
o Start with factory or low value
e Function: Slowly accumulates the error and adjusts the valve to bring the flow to the
setpoint
¢ Too high: If rate of change of flow too high or excessive overshoot not due to preload
then lower

o Too low: If rate of change of flow is too low then raise
5. Validation and Final Checks

o Perform step tests at multiple setpoints, cycling between high/low setpoints, until
desired performance is achieved

e Acceptance criteria:

¢ Dead time: Minimal (small visible pause is okay; no excessive lag).

o Traces: Valve and flow are smooth, no oscillations or instability.

e Overall: Fast response with minimal error and overshoot across conditions.

Main Graph

100 — ValveFosition
int

Flow (SCCM)

©J amesdwa | / (5) one

Elapsed Time (secs)

o If process conditions change (e.g., gas type, pressure), retune preload and gains as
needed.

o Re-check filter parameters if noise or responsiveness issues persist post-tuning.
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Monitoring Menu

File Settings Device Co

Graph:
« 2D Time Graph: Flow Setpoint, Flow, Valve Drive, Temp

Section 3 Main GUI Navigation

« Digital control allows the software to control the setpoint. Analog control is via the voltage

or current on the analog input pins of the 9-pin connector
o Controls: Start, Stop, Capture, Print, Exit

mm  Device Config  Device Control  Calibration Monitoring  Help

& Main Graph
Main Graph
2 100
7
<
g
124 H
£ E
z :
H H
= g
76. 3
£
o}
2
406 506 606 06 806 906
Elapsed Time (secs)
Stop.
Flow Setpoint (SLPM)  Valve Position (%)  How (SLPM) Temperature (') | Cortrol Source: Set Point
0.000 0.00 0.000 © Digital 0.000 2| SLPM
O Analog
Dev. Ser. Num. Monitoring Full Scale (SLPM) Valve State Data Logging Full-Scale Aow
25C43300004 topped 20 ClozedLoop o N2 (20 SLPM)
Measuring...*
Device Connected
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o About: Version info

« License Info: Info, install, end user license agreement (EULA)
o User Manual: Opens this document

« Read Me: Opens a readme text file with last-minute updates
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LIMITED WARRANTY
Visit www.BrooksInstrument.com for the terms and conditions of our limited warranty.

BROOKS SERVICE AND SUPPORT

Brooks is committed to assuring all of our customers receive the ideal flow solution for their application, along
with outstanding service and support to back it up. We operate first class repair facilities located around the world
to provide rapid response and support. Each location utilizes primary standard calibration equipment to ensure
accuracy and reliability for repairs and recalibration and is certified by our local Weights and Measures Authorities
and traceable to the relevant International Standards.

Visit www.Brookslnstrument.com to locate the service location nearest to you.

START-UP SERVICE AND IN-SITU CALIBRATION

Brooks Instrument can provide start-up service prior to operation when required.

For some process applications, where 1ISO-9001 Quality Certification is important, it is mandatory to verify and/
or (re)calibrate the products periodically. In many cases this service can be provided under in-situ conditions, and
the results will be traceable to the relevant international quality standards.

SEMINARS AND TRAINING
Brooks Instrument can provide seminars and dedicated training to engineers, end users and maintenance persons.

Please contact your nearest sales representative for more details.

Due to Brooks Instrument's commitment to continuous improvement of our products, all specifications are subject
to change without notice.

TRADEMARKS
Brooks is a trademark of Brooks Instrument, LLC
All other trademarks are the property of their respective owners.
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®
A list of all Brooks Instrument locations and contact details can be found at www.BrooksInstrument.com BROO KS

©Copyright 2026 Brooks Instrument, LLC Al rights reserved. Printed in U.S.A. INSTRUMENT
Beyond Measure




