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1 Overview of the Web Browser Tutorial

e The Web Browser Tutorial is a detailed technical document on the utilization and functionality of the
G series MFC embedded Web Browser that is accessible via the Ethernet port located on the side
(or top depending on the Model) of the G Series MFC.

e This Ethernet port provides the ability and methodology to customize the MFC configuration as well
as diagnostic tools to effectively learn how the MFC works or troubleshoot if there are questions
about its performance.

e The only equipment required for access to the MFC Web Browser is a computer (laptop) and a
standard Ethernet Cable.

1.1 Major Topics in this Tutorial include:

1. How the establish communication from the laptop to the MFC - Ethernet Communication
from the Computer to the MFC, page 7

2. Opening Web Browser and Transitioning to the Setup Mode — Opening the Web Browser
and Transitioning to the Setup Mode, page 14

3. Description of Setup Mode pages and features which are common for all G series Models —
Browsers Pages and Basic Features available for All G series Models in the Setup Mode,
page 19

4. Description of Setup Mode pages and features which are specific to different G Series MFC
I/O — Browser Pages and Features Related to Specific G series MFC I/O, page 49

5. Important application notes and instructions about how to get the java- based plot page
operational — Appendix A

6. Description on how to reset the default IP Address (192.168.2.155) for G series Models —
Appendix B

7. Schematic for communicating to single and multiple MFC’s using the Web Browser —
Appendix C

8. Proper technique for zeroing the MFC — Appendix D
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2 Ethernet Communication from the Computer to the
MFC

Connect standard Ethernet Cable from the Laptop / Computer to the Ethernet port on the side of the
MFC.

2.1 Find the Control Panel for Windows 10

1. Windows 10 — Control panel may be found using the <Search> located in the startup bar at
the bottom of the Desk Top page.

2. Type in <Control Panel> and select:

BN M & Filters ~/

Best match

Control Panel
Desktop app

Apps ~
[5] Settings
Search suggestions »

L2 control panel - See web results

2 Control Pane|

Figure 1
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2.2 Select <Network and Internet>

(B8 » Control Panel »

Adjust your computer's settings

System and Security
Review your computer’s stalus
Back up your computer

find and fix problems

Network and Internet
View network status and lasks
Choose homegroup and sharing options

Hardware and Sound

View devices and printers

Add a device

Connect 1o a projector

Adjust commonly used mobility settings

@ e F&

Programs
& Uninstall a program
Get programs

[l seurch Controt panet ' Pl

View by: Cateqory v

User Accounts
’9 Change account type

Appearance and Personalization
Change the theme

Change deskiop background

Adjust screen resolution

Clock, Language, and Region
Change keyboards or other input methods
Change display language

Ease of Access
Let Windows suggest settings
Optimize yisual display

Figure 2

» Control Panel » Network and Internet

Control Panel Home E.

-

Network and Sharing Center
View network status and tasks | Connect to a network
Add a wireless device to the network

System and Security
* Network and Internet

Hardware and Sound ‘6 HomeGroup

Programs Choose homegroup and sharing options

User Accounts ? Internet Options

Appearance and =] Change your homepage | Manage browser add-ons
Personalization

Clock, Language, and Region

Fase of Access

- [ 9 |1 sevrch Controt panet 2l

View network computers and devices

Delete browsing history and cookies

Figure 3
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@@vlf » Control Panel » Network and Internet » Network and Sharing Center [ 49 | search Controt Panel

Control Panel Home " A o v .
View your basic network information and set up connections

Manage wireless networks * [ “ See full map
-
Change adapter settings
AND-LE-7INSZ52 Multiple networks Internet
Change advanced sharing (This computer)
settings
View your active networks Connect or disconnect
mksinternal.com Access type: Internet
Domain network Connections: ¥ Local Area Connection

Unidentified network Access l
Public network Connections: = on2

Change your networking settings
'k. Set up a new cannection or netwark
Set up a wireless, broadband, dial-up, ad hoc, or VPN connection; or s&t up a router ar access point.

¢ Connect to a network
-
Connect or reconnect 10 a wireless, wired, dial-up, or VPN network connection.

Choose homegroup and shanng oplions
Access files and printers located on other network computers, or change shanng settings.

See also
HomeGroup = Troubleshoot problems
5 Diagnose and repair network p orget
Intemet Options
Windows Firewall

Figure 4

1. Double click on the local area connection to open.
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2. Select <Properties>.

@ Local Area Connection 2 Status E

General

Connection
IPv4 Connectivity: Mo Internet access
IPvG Connectivity: Mo network access
Media State: Enabled
Duration: 01:04:20
Speed: 100.0 Mbps

Activity
- J
Sent — *p‘ ——  Received
=
Packets: 1,229 | 0
| = Properties | | “y/Disable || Diagnose |

Figure 5

@ Local Area Connection 2 Properties E

Metworking | Sharing

Connectusing

‘ ¥ Realiek USS FE Family Controller ‘

Client for Microsoft Networks -
J=|virtual PC Network Filter Driver

gTwinCAT RT-Ethemet Filter Driver

ngS Packet Scheduler

gFi\e and Printer Sharing for Microsoft Metworks

& TwinCAT Ethemet Protocol for All Network Adapters

This connection uses the following items:

11

& Raw Ethernet Frame NDIS Protocaol Driver -
< 1 |
I Install... ] [ Uninstall ] | Properties |
Description

Allows your computer to access resources on a Microsoft network.

Figure 6
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2.4 Locate Internet Protocol Version 4 (TCP/IPv4)

Scroll down and find <Internet Protocol Version 4 (TCP/IPv4). Left Click to highlight and select
<Properties>.

ﬁ Local Area Connection 2 Properties E
MNetwarking | Sharing

Connectusing:

‘ ¥ Realtek USB FE Family Controller ‘

This connection uses the following items:

gQOS Packet Scheduler -
gFile and Printer Sharing for Microsoft Networks

= TwinCAT Ethernet Protocol for All Network Adapters
-&. Raw Ethernet Frame MNDIS Protocol Driver

i Woodhead Remote Ethernet

=& Internet Protocol Version 6 (TCP/IPvE)

B metProtocol Version 4 (TCP/1Pve) -
A e

m

l Install. ] | Uninstall | [ Properties I

Description

Transmission Control Protocol/Internet Protocol. The default wide
area network protocol that provides communication across
diverse interconnected networks.

[ OK ] [ Cancel

Figure 7

A new pop up will appear related to “Internet Protocol Version 4 (TCP/IPv4) Properties” which allows
you to change the default IP address of the communication port.
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2.5 Set Unique Static IP Address for the Computer NIC Card

Internet Protocol Version 4 (TCP/IPv4) Properties

General | Alternate Conﬁgnraiion|

You can get IP settings assigned automatically if your network
supports this capability. Otherwise, you need to ask your network
administrator for the appropriate IP settings.

(@) Obtain an IP address automatically

) Use the following IP address:

IP address:
Subnet mask;

Default gateway:

() Obtain DNS server address automatically

(@) Use the following DNS server addresses
Preferred DNS server:

Alternate DNS server:

[]validate settings upon exit Advanced...

o J[ o ]

Figure 8

1. Select “Use the following IP Address”. Enter a unique IP address. In this case a unique
address 192.168.2.2 was entered the IP Address line. Hit the <Tab> key on the left-hand
side of the keyboard and a Subnet mask is entered as 255.255.255.0.

Internet Protocol Version 4 (TCP/IPv4) Properties

General

You can get IP settings assigned automatically if your network
supports this capability. Otherwise, you need to ask your network
administrator for the appropriate IP settings.

() Obtain an IP address automatically

se the following IP address:
1P address: 192 .168 . 2 . 2

Subnet mask: 255 .255.255. 0

Default gateway:

() Obtain DNS server address automatically

-_'é'_- Use the following DNS server addresses
Preferred DNS server:

Alternate DNS server:

[]validate settings upon exit Advanced...

[ ox  |[ cancal |

Figure 9
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2. Click OK to select and close the window.
3. Once the address has been updated close the remaining network connection windows.

4. The laptop is ready for Ethernet communication with MKS MFC devices.
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3 Opening the Web Browser and Transitioning to the Setup
Mode

3.1 Device Page — Monitor Mode

1. The Device page of the Web Browser can be open using any of the existing online
Browser’s such as Chrome, Edge, and Internet Explorer 11.

o le
o8 i imoinsight oy v &l scench p-
WS hsgrt
Fe €47 View Fawcrites Tock Hep
% Siccann v Fseea
%5 ©) togin B Sogomited Ster e @ Wb Shee Gatery v BB - 2w s sy Toon- @ 1 B

emks insight

MXS Insight > English (United States)

ndbook - Now Available!

R = -

Bl 9¢ 3 e ol#glw Q- se

Figure 10

QUALITY POLICY || @5 Insight | Make Sure You Have the Right
ok ® 5 -
Solve Together, = & Quick Start .HA, Email 3
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2. Type in the IP Address of the MFC into the URL address bar. G series MFC Default
Address is 192.168.2.155

: g
« 3 s D~ )
[ S ucNg

file §81 View Favortec Teod Melp
r Slowet v oot
5 8] logn [ Sugginte . Wt o B -0 pee sy Tecke @ 8 N

smksinsight

MKS Ingight > Snglish (Unted States)

Fraudulent E-mail Scam Reminder

QUALITY POLICY : Insight | Make Sure You Have the Right
| Solve Together, - €&\ Quick Start| = Email g
Bl ole R e e hdle|w @ - nu

Figure 11
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3. Hit Enter and the Web Browser opens in the <Monitor Mode>

E}-ﬁls-um- Wshwe | oo »

W Faverites ‘iﬁé};‘;:u @By B o g o
o il B O @ e sty Tk @ "
Smks 0h

GAS SETTINGS

DeviceNet Status

G_MFC_Dnet [SN 21769181] 2011, MKS Instruments, Inc,

Dane @ Internet fac Rioow v

Figure 12

4. The front page of the browser opens in the monitor mode and displays the current setup of
the device:

® (as Setting - Selected Gas, Min and Max full scale
e Device Settings — Model Code and Serial Number
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3.1.1 Transitioning to Setup Mode from the Configuration Tab

e The configuration page provides information about the current firmware revision.

e At the bottom of the page is a box that provides additional open access to the Web Browser by
entering the password “config” and hitting the <Change Settings> button.

e The Web Browser will open in the <Setup Mode>.

/> G50 - Windows Internet Explorer provided by Yahoo! -
G@v &) v nsees.zass ¥ (B]1%]Ix| [@tvae ||
Fle B Vew Favortes Tods Hep —

x Google | U PR P sonin A
g Favertes | gl B Supeed e v W ety é Web Sice Galery - 8] Yohoo! Mad >

[g& = BB 0w e sy ke @ 7

+Smks T0DLweh

Callbration Report | signout | help |

FIRMWARE

G_MFC_Dnet [SN 21769181] mode: MONITOR 22011, NKS Inc.|

Done @ Internat S R10% -

Figure 13
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{Z G50 - Windows Internet Explorer proyided by Yahoo!

G e s M Bl[4]x] f@rva |25
Flo Edt Vew Favortes Tods Heb ——— T =
x Gougle | v,}-!ls.-u\ RETIR T Snin W+
i Fovorkes | g B Supeed e o @Y eBay B Web Shoe Gty = B Vahool Ml v

= i

T o B e
Smks T0lwh :

Callbration Report | signout | help

26525500

G_MFC_Dnet [SN 21769181]

22011, MKS inc.)

@ Inerret fac Rioow v

Figure 14

e The Setup Mode allows for the User to be able to access and make changes to a variety of Device
features on each of the Tabs located at the top of the page.

e The Setup Mode Pages or Tabs and the availability of various features may differ depending on the
G series 1/0. Additional details about the different pages, features, and the type of information
derived by using the Web Browser are described in detail in Parts 4 and 5.

NOTE For additional information about G series MFC Configurations refer to

the G series Manual or the G series Datasheet located on the MKS
Website.
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4 Browsers Pages and Basic Features available for
All G series Models in the Setup Mode

Table 1

Browser Pages and Basic Features

MFC Function Browser Tab MFC I/O Type

Create a new gas Device All MFC Models
Re-range Full Scale Device All MFC Models
Select an existing gas table Device All MFC Models
Plot and Save Data Plot Page All MFC Models
Pass/ Fail Diagnostics Diagnostics All MFC Models
Change MFC IP address Configuration All MFC Models
Change the firmware version Configuration All MFC Models
Set a set point delay time Configuration All MFC Models
Zero the MFC Configuration All MFC Models
Change the setup password Configuration All MFC Models
MFC External Calibration Calibration All MFC Models
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4.1 Device Tab

4.1.1 Gas Settings Section

Information in this section of the <Configuration> page describes what gas, and gas instance, is
currently selected on the MFC. The full scale of the device is also shown for the current setup.

R C——

GAS SETTINGS CREATE A GAS
Gastl 1 N2 i

Devioe Scttings i Unit Type
'

Customer Temperature Reference

G_MFC_Anaiog [SN 10102014 mode: SETUP DI04, MKS Inc.

Figure 15

The MFC is shipped to the customer with 2 gas tables loaded on the Device (unless a special is
ordered by the customer that requests a different set up).

e |Instance 32 is the manufacturing N2 calibration table.
e |[nstance 1 is the nameplate gas ordered by the customer
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eemks

TECHNOLOGY MANUAL MKS P/N 20064608-001 Rev F

CREATE A GAS

Device Scitings

Customer Temperature Reference
| Defout

|G_MFC_Analog ISN 10102014] 22014, MK'S Instruments, inc._

— = — s

Figure 16

The last step in the configuration process during manufacturing is to setup Instance 1 to the correct
Gas type and Full scale per the device model code. The device ships to the customer configured in
Instance 1.

)| @ http://192168.2.155/

GAS SETTINGS CREATE A GAS
v

Device Settings Unit Type

—-scom- v

Customer Temperature Reference
0 | se]

‘G_MFC_Analog [SN 10102014] mode: SETUP © 2014, MKS Instruments, Inc.|
[ Calculator )

— — T — T

Figure 17
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Device Full Scale is defined by the model code, but the MFC can be re-ranged to any value between
the Min FS and the FS of the device.

To change the FS value, enter the target full scale value into the FS box and hit <Set>.

+3mks

Full scale successlully set

GAS SETTINGS

Device Scttings

Customer Temperature Reterence

G_MFEC_Ansioq [SN 10102014 P 2014, NKS

— = P T e | —

Figure 18
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4.1.2 Create a Gas

The ability to create a new gas table (and set the Full-Scale range) allows the user the flexibility to
utilize one MFC mechanical configuration for different gas, and, gas mixtures.

1. The selection process begins by using the pull-down menu to find and left click on a gas
choice.

(— ]e fittp//192168.2155/ p-ol@en

Calibration Report  signout = help |

GAS SETTINGS CREATE A GAS

1:N2 | Set |

Device Settings

G_MFC_Analog [SN 10102014] mode: SETUP

Figure 19

2. After selecting a Gas, select an unused instance in which to build the new calibration table.
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| Dlognastics - | F

GAS SETTINGS

Devioe Scttings

Customer Temperature Reference

©2014, MK Instruments, Inc.

Figure 20

GAS SETTINGS

Devioe Scttings

Customer Temperature Reference

G_MFC_Analog [SN 10102014) © 2014, MKS Instruments, Inc.

Figure 21
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3. Hit Submit. It takes approximately 40 seconds to complete the process. After successful
completion, the new gas created will listed as the current gas selection in Gas Settings.
The Full Scale may be re-ranged to values dependent upon the gas type.

Customer Temperature Reference

G_MFC_Anaiog [SN 10102014) 2014, MKS

— = B L —

Figure 22

SPECIAL While the device is going through its internal steps to create a new
gas table, do not recycle or un-power the MFC. This will corrupt the
APPLICATION flash and cause a catastrophic failure to occur on the MFC.

NOTE
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4.2 Plot Tab for G Series MFC Models

SPECIAL e The plot page requires ajava applet to run and plot data on the
graph which is supported only by IE 11. Other Browsers such as

NOTES FOR Chrome and Edge will not work with the Plot Page.

THE PLOT e Both the Java and IE 11 must be 32 bit even if the Windows

PAGE Operating System of the computer is 64 bit. Additional details are

provided in Appendix A.

e Thejava applet has security requirements that must be addressed
before the plot page will open. Details on how to address this issue
are described in detail in Appendix A.

e Saving the data also requires some special setup procedures.
Details on how to save data are described in Appendix A.

& @ | € nitpn921682185/

TO0Lwek

Calibration Report | signout | heip |

'set_paint (sccm)
valve_cmd (mA)
temperature (degC)

T T T T T T T 1
00:31:22 000 08:31:24.000 08:31:26.000 08:31:28.000 08:31:30.000 00:31:32.000
Tirne

Figure 23
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1. The variables that can be graphed on the plot page can be selected by holding down the
control key and left click on each individual entry to highlight.

L) )| & nitpns21682155/

TOLwe?

Calibration Report | signout | help |

T T T T 1
08:31:22.000 08:31:24.000 09:31:26.000 09:31:28.000 08:31:30.000 08:31:32.000

Figure 24

2. Select the data collection rate using the pull-down menu. A value of 10Hz, or 10 reading per
second, is the standard default. For more resolution the maximum data collection rate is
100 Hz.

TO0Lued

Calibration Report | signout | help |

100
05
080
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0ss
0.0 flow (sccm)
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0.8 temperature (degC
0.0
035
030
025
020
015
010
0.05 ]
0.00 T T T
02:31:22.000 09:31:24.000 09:31:26.000

1
08:31:32.000

T T
09:31:28.000 08:31:30.000

Time

Figure 25
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3. Push <Start> to activate the plot page for the variables selected.

T T T Ll 1 L L}
10.00.05000 100007000 19.00.00.000 0091000
Time

ww_proint ey 00000 salvw_cnd(md) 1000

Figure 26

In the screen shot above all variables have been selected and the actual readings are listed below the
graph.

4.2.1 Sending Set Point over Ethernet

SPECIAL There will be some slight variations depending on the MFC primary
I/O for the device to accept and respond to an Ethernet set point.

APPLICATION

NOTE

e Analog (9 or 15 pin) — Toggle the selection from Analog to Digital at the top of the Plot page to
send a set point over Ethernet communication.

e DeviceNet — Already a digital protocol, however the MFC must not have a polled connection for the
MFC to accept a digital set point over the Ethernet port.

e RS485 — Already a digital protocol, no special setup for in order to send set points through the
Ethernet port to the device.
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e Profibus — Similar to DeviceNet in that the MFC should be powered but not connected to the
Profibus network for the MFC to accept an Ethernet set point command.

e EtherCAT — Already a digital protocol, no special setup for in order to send set points over Ethernet.

=N TR
L) )] & riprs216e.2155/ A ok
Ti0Lue A

Configuration | Optional Input Shelving i Calibration Report  signout | help |

40
T T T T T
19:10:38.000 18:19:41 000 19:10:43.000 19:10:45.000 19:10:47.000 18:19:43.000
Time

flom (soomy B783E2 set_point (soem) 00000 walve_smd (mé) © 10.00
tempersture (degC) 29.08

p— — — P g B — e}

Figure 27
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1. In this example, the Analog MFC above has been toggled to the “Digital” mode and can
now accept a set point via Ethernet. Type in the set point value and hit <Submit>

Figure 28

Device accepts and responds to a 500 sccm set point.

APPLICATION The update rate of the browser plot page does not provide full
resolution of the data. To properly review actual real time data, the
NOTE data should be saved in a .csv file for independent analysis.

2. After stopping the device data collected during that period can be saved in a .csv format
that can be analyzed latter in excel spreadsheet. Specific details on saving data are
provided in Appendix A.
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4.3 Diagnostics Tab

The Diagnostics tab allows the user to run basic pass/fail tests on the flow and temperature sensor.
These tests consist of taking 100 readings from the flow and temperature sensors and statistically
analyzing the data to make sure the outputs are valid.

DEVICE DIAGNOSTICS
Fiow. ||
Y |

| Run the est |

moge: SETUP © 2014, MKS Instruments, Inc..

Figure 30
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1. Torun the test, check the <Raw Flow> and <Temperature> box. Hit the <Run the Test>

button.

2. After completion of the test the bar at the top will provide pass / fail result.

DEVICE DIAGNOSTICS

et

[G_MFC_Anaiog [SN 10102014]
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4.4 Configuration Tab

The Configuration page has several features that can be beneficial to assist the user in setting up the
MFC and allowing access to upgrade the firmware of the device at some future date should the need

arise.
- o X
‘a ©)|@ nttp:y/1921682.156/ - o| Saareh... o- | e @
B -Home 2 650 x 3l
-2mks Tl
Calibration Report _ signout _ heip

TCPNIP FIRMWARE

192.168.2.156

| Submi_|| Resor |

SETPOINT DELAY TIME, RAMP RATE and SETPOINT OFFSET

Zeroing CHANGE SETUP PASSWORD

I
|
| Submit |

G_MFC_Analog [SN 22464691] © 2014, MKS Instruments, Inc.

Figure 32
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4.4.1 Changing the IP Address of the MFC

1. On the left had side of the configuration page the IP address of the MFC is displayed.

2. Changes can be made to the IP Address on the configuration page. In order to open a
Browser tab for more than one MFC, each MFC must have a distinct and different IP

Address.

3. Changes in the IP Address can be made by altering the current number and hitting

<Submit>.

‘a @ hitpy//192.168.2.156/

-c,' Search...

TGPIP

[ Submi || Roset |

SETPOINT DELAY TIME, RAMP RATE and SETPOINT OFFSET

FIRMWARE

CHANGE SETUP PASSWORD
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4.4.2 Set Point Delay

Q )@ mipvnezresarses ~ [ search.. P e ®

TCPIP FIRMWARE

25525600 |
| Submit || Reset |

SETPOINT DELAY TIME, RAMP RATE and SETPOINT OFFSET

Zeroing CHANGE SETUP PASSWORD

]
| Submit |

G_MFC_Analog [SN 22464691] © 2014, MKS Instruments. Inc.

Figure 34

The set point delay feature allows the user to alter the transient response of an MFC. Defaults for Set
Point Delay “as shipped” from the factory is 0.

Delay time, which is set in the box and initiated by selecting <Set> is expressed in seconds.

4.4.3 Zeroing the MFC

Zeroing the MFC correctly is one of the most basic requirements for the MFC to meet and maintain
published specifications for gas calibration accuracy. For additional information on the proper
methodology for zeroing an MFC see Appendix D

The MFC can be zeroed in a various ways:

e The button to zero the MFC is located on the top of the MFC. It is identified as <Zero> / <Select> /
<PB> depending on the MFC Model. Hold the button down for 3 sec to complete a flow zero

e Hit the <Zero> button at the bottom of the configuration page

e MFC Flow Zero commands are also supported in digital I/O’s as a common attribute. Reference the
appropriate device type Communication Supplement for the exact command string.
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G_MFC_Analog [SN 22484891] © 2014, MKS

Figure 35

4.4.4 Updating MFC Firmware Revision

The current version of MFC firmware is displayed on the <Configuration> page. Updating the MFC with
a new version of firmware is simple process to complete using the <Update Firmware> box.

o x

()@ hpi1921682156/ - G| searcn. Pt &@
B -Home @ 650 =3

Smks To0lwch

TCPIP FIRMWARE

msomon |
| Submi || Foser |

SETPOINT DELAY TIME, RAMP RATE and SETPOINT OFFSET

CHANGE SETUP PASSWORD

G_MFC_Analog [SN 22464691] © 2014, MKS Instruments, Inc.

Figure 36
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445 Procedures for Updating the MFC Firmware Revision
1. Open the Web Browser to the <Configuration> tab while in the <Setup> Mode

LB ()@ hitp/192168.2155¢

Calibration Report signout | help |
The device is now in SETUP mode

TCPIP FIRMWARE

[submi | Reset |

SETPOINT DELAY TIME and RAMP RATE

Zeroing CHANGE SETUP PASSWORD

Zero Flow

'G_MFC_Analog [SN 10102014] mode: SETUP © 2014, MKS Instruments, Inc.|
e

— | — T —Tm =

Figure 37

2. Left click on the <Browse> button and locate the new version of Firmware that is to be
loaded into the MFC.

Organize ~

New folder = | TH0Lweb

e v 4 Neme ’ Date modified Type
B Desktop | L] 6_MFC_Analog v1_1 5.1dr 10/9/20141:55PM __ LDR File
|8 Downloads MKS MFC Web Browser Tutorial Word D... ~ 11/5/2014 208 PM  Microsoft Word D... |
23 Dropbox ) new browser reference temp calculation  11/4/2014 206 PM  Microsoft Bxcel W...
] Recent Places

Calibration Report | signout = help

FIRMWARE
59 Libraries

Documents
& Music

| Pictures
B Videos

% Computer
& NewDisk(Cc) ~ <[ il ! g

| Browse.. [ Upload |

File name: G_MFC_Analog_vi_1_5.1dr

Zeroing CHANGE SETUP PASSWORD

Zero Flow

G_MFC_Analog [SN 10102014] mode: SETUP © 2014, MKS Instruments, Inc.

Figure 38
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3. Once selected hit <Open> to transfer the firmware file into the Browser.

B o

L) )€ nipnoaaesaiss
T00Lwed

Calibration Report | signout | help |

The device is now in SETUP mode

TCP/IP FIRMWARE

| Submit |

SETPOINT DELAY TIME and RAMFP RATE

Zeroing CHANGE SETUP PASSWORD

mode: SETUP © 2014, MKS Instruments, Inc.

'G_MFC_Analog [S$N 10102014]

| — T ——T

Figure 39

4. Hit <Upload>. The process to upload new firmware takes about 30 to 40 seconds to
complete. After completion, the Browser will ask the user to reset (power cycle) the device.

SPECIAL While the MFC is in the process of completing the Firmware, Upgrade
do not remove the power from the device. If the power is interrupted

APPLICATION while the device is saving to its flash memory, the flash will be
NOTE corrupted and the MFC will experience a catastrophic failure.
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L3 ()| @ nitp://192168.2155/
Toluek

Calibration Report | signout | neip |

Upload Firmware SUCCEEDED — reset to activate.

Reset G series MFC

@ 2014, MKS Instruments, Inc. |

‘G_MFC_Analog [SN 10102014] mode: SETUP

Figure 40
5. Hit the <Reset> button. Wait 15 seconds before continuing to the next step.

6. Verify that the new version of Firmware loaded correctly by re-freshening (or closing and re-
opening) the Browser and opening the <Configuration> page (Setup Mode).

L) ()| @ hitp://192168.2155/
; T00Lweh

Calibration Report | signout  help |

TCPNP FIRMWARE

[ subrmt [ Reset

SETPOINT DELAY TIME and RAMP RATE

Zeroing CHANGE SETUP PASSWORD

mode: SETUP © 2014, MKS Instruments, Inc.

G_MFC_Analog [SN 10102014]

Figure 41

40 | MKS G-SERIES WEB BROWSER TUTORIAL




eemks

TECHNOLOGY MANUAL MKS P/N 20064608-001 Rev F

7. In order to complete the process of upgrading the firmware of an MFC any new parameters
or changes to existing parameters being introduced into the MFC, each gas table currently
in the MFC must be individually re-created (see Device Tab Instructions).

4.46 Changing the Setup Mode Password

The password to get from the Monitor Mode to the Setup Mode can be changed from its default
<config> to something that may be more familiar to the MFC user.

1. From the <Configuration> page enter the new password into the appropriate box at the
bottom of the page.

2. Press <Submit>

) o €23

T0Lwel?

Calibration Report  signout | help |

The device is now in SETUP mode

TCPIP FIRMWARE

192.168.2.155
192.168.2.1

ﬂml -Re;el
| Browse.. [ Upload |

SETPOINT DELAY TIME and RAMP RATE

Zeroing GHANGE SETUP PASSWORD

G_MFC_Analog [SN 10102014] mode: SETUP @ 2014, MKS Instruments, Inc.

— | B —

Figure 42
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L3 ()| & nitp:/192168.2155/

T00Lweb?

Calibration Report  signout | help |

Sefup password has been change.

TCPAP FIRMWARE

G_MFC_Analog [SN 10102014] mode: SETUP © 2014, MKS Instruments, Inc.|

— | m— — T —— T

Figure 43

3. Re-enter the new password and hit <Change Settings>

4. After changing the password, the user must take care to remember the new password.

NOTE If the password is lost or forgotten, there is no way to recover this
information or reset to the default password.
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45 Calibration Tab

The Calibration page (also referred to as External Calibration) allows the user to adjust a calibration
table associated with a nameplate gas based upon flow accuracy data generated by the user’s internal
flow accuracy standard (secondary MFM standard, Chamber Rate of Rise, etc.).

Modification of a gas table using this technique affects only the instance that is currently selected. It is
important to verify the current gas table selected matches the name plate gas that is to be modified
using the External Calibration page.

Each gas table on the MFC can have its own, individual External Calibration Table.

SPECIAL It is recommended that the user go to the <Device> tab and make sure
the name plate gas being selected for modification is set to its

APPLICATION maximum full-scale value before determining the set points to be run

NOTE to determine <Actual> flow accuracy. After collecting all the
appropriate data and enabling the table, the user can return to the
<Device> Tab and re-range the full scale of the gas table as
necessary.

.

[« |6 P ) T T
Smks 7 T00lw

External Flow Calibration Calibration Instructions

Calibration Point Calibration Parameters in Ascending Order

| Submd | Reset | [ Sutmi. |, Bosot |

G_MFC_Anaiog [SN 10102014) © 2014, MKS

Figure 44
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45.1 Selecting Calibration Points

The format is like the Shelving page. First select the number of calibration points. The more points
used the better the mathematical fit for the shifted or new calibration curve.

j@ http://192.168.2.155/factory_login_check L~ o|!| @650

allnput |  Shelving Calibration Report | signout | help |
alibration point has been updated succesfully

External Flow Calibration Calibration Instructions

Calibration Point Calibration Parameters in Ascending Order

G_MFC_Analog [SN 10102014] mode: SETUP ©2014, MKS

Figure 45
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45.2 Completing the Calibration Parameters Section

1. Fillin the table for the Reported Flow. Note that the values must be non-zero and in an
ascending order.

e RS ————
L) )] @ risp/1922682255 tactonyfogin sheck S-cll@on
+Smks

External Flow Calibration Calibration Instructions

Calibration Point Calibration Parameters in Ascending Order

G_MFC_Anaiog [SN 10102014) mode: SETUP 22014, MKS Instruments, inc_

Figure 46
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2. Run each data point using internal standard and determine the <Actual> Flow. Put the
values for each set point into the table. After entering the values, hit <Submit>. If all the
criteria are met the new table will be accepted.

| & L@? @ bep /192168 2185 Sactory logm_check p-c .

External Flow Calibration Calibration Instructions

Calibration Point Calibration Parameters in Asoending Order

HEAREEERE
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G_MFC_Analog [SN 10102014) © 2014, MKS

Figure 47
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453 Activating the Modified Calibration Table
1. To make the new table active for the gas instance selected, select <Enable>.

je http://192.168.2.155/factory_login_check o-cl@en A
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G_MFC_Analog [SN 10102014] mode: SETUP ©2014, MKS

Figure 48

2. After enabling the table, the ability to make changes and submit these changes is not
available unless <Disable> is selected.
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Figure 49
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5 Browser Pages and Features Related to Specific G
series MFC 1/O

Table 2

Browser Pages and Basic Features

Web Browser Description

Web Browser Tab

Model

Modbus Mode Configuration All MFC Models except Profinet and EtherCAT
Change unit type Device 9 pin/ 15 pin/4to 20 mA
Set ramp rate Configuration 9 pin/ 15 pin/4to 20 mA
Set point offset (% FS) Configuration 9 pin / 15 pin 0-5VDC
Optional input control Optional Input 15 pin 0-5VDC

Select baud rate RS485 RS485

Select MAC address RS485 RS485

DeviceNET Configuration DeviceNET DeviceNET

EtherCAT Status EtherCAT EtherCAT

Profinet Status Profinet Profinet

Profinet Setup PnetDataConfig Profinet
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5.1 Analog 9 and 15 pin G series MFC I/O

5.1.1 Device Tab - Customer Reference Temperature

Conversion from Volumetric Flow to Mass Flow requires the MFC manufacturer to select Standard
Temperature and Pressure Condition (STP) references in order to calibrate the MFC

MKS uses STP conditions of 760 T (atm) and 0 oC (273K).

 « |6 EEnrry

GAS SETTINGS CREATE A GAS

[G_MFC_Anaiog [SN 10102014] S 018, MKS

Figure 50

Other MFC products or technologies used in an application or as secondary standards could be
calibrated using a different reference temperature (200C and 250C are other common reference
temperatures used in industrial applications)

This Browser feature allows the customer to be able to setup and install an MKS Flow Control Product
in an application where the current products being utilized are calibrated to a different reference
condition by entering the correct reference temperature and hitting the <Set> button.
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GAS SETTINGS | CREATE A GAS

e ]

Device Scttings Unit Type

oot oo
| Sobmit | Reset |

Customer Temperature Reference

G_MFC_Analog [SN 10102014] © 2014, MKS Instruments, Inc_

Figure 51
Example:

What is the effect of using an MFC that is calibrated at STP conditions of 760 T/ 0°C to replace one that
is calibrated to STP conditions 760 T / 25°C?

MFC Set point for MFC X(sccm) 500
Reference Temperature for MFC X (°K) 298.15
Reference Temperature for MKS MFC (°K) 273.15
Reference Pressure (atm) 1
Calculated MFC Flow for MKS Flow Controller 458.07

In this example MFC X is currently being used in an application and has been calibrated to a In this
example MFC X is currently being used in an application and has been calibrated to a reference
temperature of 25°C (298.15 °K). Installing an MKS Flow Controller as a replacement would result in
8.4% less actual flow for the same MFC set point of 500 sccm.
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5.1.2 Device Tab - Unit Type

MKS MFC'’s uses sccm (standard cubic centimeters per minute) as its default data type. Utilizing the
pull down menu under <Unit Type>, a user can select other flow units for an MFC.

L3 ()& niprnszses2iss

Calibration Report | signout | help |
Gas Selection Update SUCCEEDED

GAS SETTINGS CREATE A GAS

Device Settings Unit Type

Customer Temperature Reference
o [sa]

'G_MFC_Analog [SN 10102014] mode: SETUP ® 2014, MKS Instruments, Inc.

Figure 52
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Once the flow unit type has been selected, hit <Submit> to change.

[ @ nitprno2168 2155/

ptiop sealibration Calibration Report | signout | help |

i | [ —
The unit_type has been changed succesfully

GAS SETTINGS CREATE A GAS

[ set |

=

Device Settings

Customer Temperature Reference
o [sa]

‘G_MFC_Analog [SN 10102014] mode: SETUP ® 2014, MKS Instruments, Inc.

—= — — T —

Figure 53

Once the unit type has been successfully changed, the Full-Scale value is automatically converted into
the new units.
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5.1.3 Configuration Tab- Ramp Rate and Setpoint Offset

Q )@ mipvnezresarses ~ [ search.. P e ®

TCPIP FIRMWARE

25525600 |
| Submit || Reset |

SETPOINT DELAY TIME, RAMP RATE and SETPOINT OFFSET

Zeroing CHANGE SETUP PASSWORD

]
| Submit |

G_MFC_Analog [SN 22464691] © 2014, MKS Instruments. Inc.

Figure 54

e Ramp Rate — Expressed in msec the trajectory and time between 0 and the determined point can
be controlled using the Analog I/O attribute

e Setpoint Offset — Expressed as a %FS once implemented the set point and the resulting reported
flow will be offset by the value entered in this field.

5.1.4 Configuration Tab — Conversion to Modbus TCP/IP

A selection at the top of the page allows the user to change the control mode from Analog to Modbus
TCP / IP. Control of the device after toggling this button is via Ethernet.

The MFC will remain in this digital mode (even after power cycling) until the device is toggled back to
Analog on this page.

MKS has developed a Modbus specification document that describes which MFC functions are
supported when using this communication protocol.

A simple Labview VI and the Modbus Labview Drivers have been documented and are available to
customers upon request.
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Figure 55

5.2 Optional Input Tab — Using the MFC as a Pressure Controller (15 pin
Analog 0-5VDC 1/O only)

Optional Input provides the user with the ability to take an external control signal from a pressure
transducer and feed that signal back into the MFC through Pin 10. Response to a set point then uses
that output signal from the transducer to drive the MFC valve and modulate gas flow such that the
Pressure in the volume is controlled to the application pressure.

Using this mode relegates the MFC to controlling the Pressure output as determined by the set point.
Flow under these control conditions is independent of the set point being delivered to the device.

This control feature of the MFC is available only with Analog 15 pin D 0-5 VDC devices.

The MFC allows the user to select an Upstream or Downstream pressure control scheme depending
upon the application.
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5.2.1 Basic Wiring Diagram for Optional Input:
Baratron to MFC: Two wires

1. Transducer pressure output Pin 1 MFC Optional Input Pin 10
2. Transducer pressure return Pin 8  MFC Signal Common Pin 11 or 12

| WFC Pin 10 — Optional input |
Pin 11 ar12

Transducer Pin 8 — Pressure Return Transcucer Fin 1 — Pressure out

‘ MFC Pin 11 of 12— Signal Return

MKS Transducer

MFC Requirements

1) Power-Pin7

2) Power common —Pin5

3) Setpoint—Pin 8

4)  Signal common — Pin 11 or 12

**Pin 5 and 12 should be connected or jumped together for Model
Code B, for Model Code M these pins are tied internally in the MFC

Figure 56
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5.2.2 Optional Input Configuration via the Web Browser
The web browser is used to enable the Optional Input function.

L3 ()@ nipnoaiesaiss

TCP/IP info

192.168.2.155
255.255.0.0
192.168.2.1

‘G_MFC_Analog [SN 10102014] mode: SETUP

TODLweb)

Calibration Report  signout | help |

Optional Input Settings
v
O e

Optional Input Full Scale Voltage
()
(o)

@ 2014, MKS

Figure 57

Setting up the MFC requires that Optional Input is enabled by checking the enable box and hitting

<Set>.

e Optional Input may be set for Upstream or Downstream Control as determined by the application.

e Full-scale and Full-Scale voltage of the Transducer must be defined.

® Response to set point can be adjusted using Optional Input

Kp and Ki.

e These values can also be adjusted on the <Plot> page as shown below.

e To save changes made to define the Optional Input setup, select <Submit>.

NOTE The key parameters for tuning an Optional input pressure response is

Opt_kp and ki.
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& =R
m- \B http://192.168.2.155/ " 2] “r‘ b ‘ @ Bing o
i Favorites \ 9% @] Suggested Sites v o eBay @] Vahoo! Mail = |B] Suggested Sites

chﬂ» B - v [ e v Pagev Safetyv Tools~ @v

0.90 -
0.85 =
0.80
075
0705
085~
0.60 -
0.55 =
0.50 -
0.96
0.905
035
0.30 -
0.25
0.20- temperature (degC)
0.15 = optional_input

0.0
0.05
0.00 T T T
07 52:03.000 07:58:05.000 07 55:07 000

1
07:58:13.000

T T
07:58:08 000 07:58:11.000

Time

€ Intemet | Protected Mode: On A v M10% v
Figure 58

Opt_imin _offset is a factor that is applied to the valve command minimum (valve current starting
point) to effectively lower the command min by the value of the offset. For example, an Opt_imin_offset
of 15, the default, would shift the valve command minimum down by 15 mA.

In some pressure control circumstance, normally associated with trying to control to very low at optional
input set points (trying to control at very low pressures) the following condition can occur:

MFC command min (valve starting point in flash memory) > valve_cmd at set point (valve mA at
steady state for a given set point)

If this condition is true, the MFC is going to essentially start at a higher current than necessary to
achieve set point and the response is going to overshoot when the set point is initiated. This parameter
can be used to correct overshoot in this very special circumstance.

The default value, 15, should be adequate for most optional input control scenarios and does not need
to be changed for the application.
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5.2.3 Optional Input Plot Page Example

Pressure control data collected, saved from the plot page, and transferred into an excel spreadsheet is
presented in the graph below.

MFC Configured for Downstream Pressure
Control using Optional Control Input

10000.00 600.00
9000.00
8000.00 - 500.00
7000.00 400.00
6000.00 1
5000.00 300.00
4000.00
3000.00 - 200.00
2000.00 -
L | 100.00
1000.00 !
0.00 r T T T T - 0.00
1] 10 20 30 40 50 60 70 80
Time (sec)
—— Flow (sccm) Setpoint ——Valve_cmd(mA) ——optional_input
Figure 59
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5.3 DeviceNET G series MFC Digital 1/0

5.3.1 DeviceNET Tab

I - - d |
<« C @ A& Notsecure | 1921682155 s = B @ -
+2mks Tl

r signout  help

Temperature Parameters Other Parameters

E

Iili Ii Iiliiii

coms |
2|
-

0 BKO.BEERE
TR
g8

a‘
ElE
[ ]

G_MFC_Dnet [SN 22053587] mode: SETUP

Figure 60

DeviceNET Tab is not active and as such DevieNET attributes cannot be changed or altered using the
Web Browser. These types of changes must be done following DeviceNET protocols.

The page does display information about the DeviceNET setup and can be utilized as a quick check for
how some critical attributes are currently configured.

60 | MKS G-SERIES WEB BROWSER TUTORIAL




eemks

TECHNOLOGY MANUAL MKS P/N 20064608-001 Rev F

5.3.2 Configuration Tab — DeviceNET to Modbus TCP/IP Conversion

0O | & -tome xlljeso xl+ - a x
< C @ A Notsecure | 1921682155 P o6 = B @&
+2mks ]

Calibration Report  signout | help.
vice is now in SETUP mode

FIRMWARE

162.168.2.155
25525500

SETPOINT DELAY TIME

Zeroing CHANGE SETUP PASSWORD

I
Zero Flow |
_Submit |

G_MFC_Modbus [SN 22053587] © 2011, MKS

Figure 61

e This selection allows the conversion of the device from DeviceNet to Modbus TCP/IP

® Once selected DeviceNet protocols and commands will be ignored until it is returned to DeviceNet
using the radio selection button and reconnected to the DeviceNet Master

Once selected and the device is selected a new MODBUS tab is observed at the top of the page. This
tab is not “active” but does provide critical information about the Modbus protocol implemented in the
MFC:

61 | MKS G-SERIES WEB BROWSER TUTORIAL /




eemks

TECHNOLOGY MANUAL MKS P/N 20064608-001 Rev F

O | & -Home xl D G0 x 1+ - o x
&« (G A Notsecure | 192.168.2.155 £ B = @ 8
+2mks TH0Lweh

Enable Modbus

HEEEHHH

i E4

© 2011, MKS

G_MFC_Modbus [SN 22053587)

Figure 62

Noted at the top is Enable Modbus Safe state Override. The default is disabled and as a result if the
TCP/IP communication is lost the current set point on the MFC will be reset to 0. If enabled, the MFC
will continue to respond and hold its last set point even after losing TCP/IP communication.
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5.4 Profibus G series Digital I/O

5.4.1 Profibus Tab

NENEE I o e e
< C @ A Notsecure | 192168.2155 2 = @ @ -
+Smks T00Lweh

Profibus Connection and Status

G_1178_Profibus [SN 22333608] mode: SETUP © 2014, MKS

Figure 63

Profibus tab is not active and as such does not provide a Profibus link directly to the Master for active
control of the MFC over its primary 1/0

The page does provide basic information about the slave address and the status of a Profibus
Connection between the Master and Slave MFC.
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5.5 Configuration Tab — Profibus to Modbus TCP/IP Conversion

0O | & -Home xlDGso x|+ - 0 x
& C @ & Notsecure | 192168.2155 Pl - B @
~Smks )

Calibration Report  signout | help

Profibus/Modbus Selection ble Alarms Initialize Profibus Alarms

FIRMWARE
192.168.2.155

182 1682 1

SETPOINT DELAY TIME

Zeroing CHANGE SETUP PASSWORD

S |

_1179_! D 2014, MKS Instruments, Inc.

Figure 64

e This selection allows the conversion of the device from Profibus to Modbus TCP/IP

e Once selected Profibus protocols and commands will be ignored until it is returned to Profibus using
the radio selection button and reconnected to the Profibus Master

Once selected and the device is selected a new MODBUS tab is observed at the top of the page. This
tab is not “active” but does provide critical information about the Modbus protocol implemented in the
MFC:
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0O | & -rome xIIsto x|+ - A x
< C @ A Notsecure | 192168.2155 sttt B &
3mks _ ) ) Tllwi

Calibration Report  signout | help

Enable Modbus Safestate Override
& C

Registers Connection List

G_1179_Modbus [SN 22333608] © 2014, MKS

Figure 65

Noted at the top is Enable Modbus Safe state Override. The default is disabled and as a result if the
TCP/IP communication is lost the current set point on the MFC will be reset to 0. If enabled, the MFC
will continue to respond and hold its last set point even after losing TCP/IP communication
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5.6 EtherCAT G series Digital I/O

5.6.1 EtherCAT Tab

EtherCAT tab is not directly active but it does provide basic information about the current status
between the Master and the MFC Slave

<« C @ A Notsecure | 1921682155 2 Y6 = @ @

+Smks T00Lweb

Ethercat Settings

'G_ETHERCAT [SN 22570796] ‘mode: SETUP © 2014, MKS Instruments, Inc.

Figure 66
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5.7 RS485 G Series Digital 1/10

571 RS 485 Tab

G_R'S485 [SN 0] mode: SETUP © 2013, MKS Instruments, Inc.

Figure 67

The RS 485 Tab has 2 active fields that allows the user to select a Baud Rate supported by Rs 485 FW
and select the unique MAC Address for the slave MFC.
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5.7.2 Configuration Tab — RS 485 conversion to Modbus TCP/IP

0O | & -rome xlneso xl+ - a %
<« C @ A Notsecure | 1921682155 P76 = @B @&
Smks Tllw

e device is now in SETUP mode

FIRMWARE

192.168.2.155

192.168.2.1

SETPOINT DELAY TIME

Zeroing CHANGE SETUP PASSWORD

I
Zoro Flow |
_Submit |

G_Modbus [SM 0] mode: SETUP © 2013, MKS Instruments, Inc.

Figure 68

e This selection allows the conversion of the device from RS 485 to Modbus TCP/IP

® Once selected Profibus protocols and commands will be ignored until it is returned to Profibus using
the radio selection button and reconnected to the Profibus Master

Once selected and the device is selected a new MODBUS tab is observed at the top of the page. This
tab is not “active” but does provide critical information about the Modbus protocol implemented in the
MFC:
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DO | & -rome xlneso xl+ - A x
< C @ A Notsecure | 192168.2155 2 T B
-2mks ) ) T0Lwet!

Calibration Report  signout | help

Enable Modbus Safestate Override
& C

Registers Connection List

G_Modbus [SM 0] mode: SETUP © 2013, MKS Instruments, Inc.|

Figure 69

Noted at the top is Enable Modbus Safe state Override. The default is disabled and as a result if the
TCP/IP communication is lost the current set point on the MFC will be reset to 0. If enabled, the MFC
will continue to respond and hold its last set point even after losing TCP/IP communication
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5.8 Profinet G Series Digital I/O

5.8.1 Profinet Tab

TPS-1 Link Status Led Status

Units/ MFC Flow Alarm / Warning Trip Points MFC Configuration

TPS-1 Mac Adds S TPS-1 Ethernet Settings

G_PNET [SN 22751541] © 2013, MKS Instruments, Inc.

Figure 70

TPS-1 Link Status — Provides information when the MFC is powered up on the initialization process
internal to the MFC and a direct indication on the status of the link between the controller (Master) and
the MFC (Slave)

TPS-1 Link Status

Figure 71
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LED Status — Provides current status connected to the Profinet Chip

Led Status

This function reads the current LED states connected to the TPS-1. The result is a bit field with the following layout:
|Bit number | meaning |

—: ]l

|0 | BF-LED: 1-on No link status available,0-off Active communication link 10-Device RED |
|1 | SF-LED: 1-on PROFINET diagnostic exists,0-off No PROFINET diagnostic RED |

|2 | MD-LED: 1-on Manufacturer specific depends on the capabilities of the device YELLOW |
|3 | MR-LED: 1-on TPS-1 has started correctly,0-off TP$-1 has not started correctly GREEN |
|4 | Link-LED port 1: 1-on,0-off |

|9 | Link-LED port 2: 1-on,0-off |

|6-7 | reserved |

|8 | BF-LED: 1-blinking, Link status ok; no link to PROFINET IO-Controller 0-static |

|9 | SF-LED: 1-blinking, reserved 0-static |

|10 | MD-LED: 1-blinking TPS-1 is waiting for synchronization of the Host CPU, 0-static |

111 | MR-LED: 1-blinking, 0-static |

|12 | Link-LED port 1: 1-blinking, 0-static |

|13 | Link-LED port 2: 1-blinking, 0-static |

|14-15| reserved |
-100101001

Figure 72

Other Information provided on the page is the Profinet TSP-1 MAC Addresses for and the TSP-1
Ethernet Addresses. These fields cannot be altered via the Web Browser and the TSP-1 Ethernet
Address must be set over the Primary I/O.

5.8.2 PnetDataConfig Tab

The information provided over the Primary 1/O can be changed from the Default Specification or
<Original Specification Mode> which has 7 Modules to an <Extended Specification Mode> using the
radio button at the bottom of the page

Once selected 3 additional Modules are available over the primary 1/O to provide some additional
information about the configuration of the MFC

On the right special notes with regards to these selectable attributes and their functionality

Additional Information is available in a dedicated Profinet Web Browser Tutorial
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D | -Home X'DGs«ms xl+ - a x
&« G (M A Notsecure | 1921682155 2l = @ @
+2mks TO0Lweb
Device Plot Diagnostics ‘Configuration Profinet PnetDataConfig ‘Calibration Calibration Report sign out help

Information

Floating point mode use: IEEE-754 Floating-Paint Conversion Standard Single precision
(32 bits)

Scaler mode (Current Default) use: 10000 scaler to capture decimal value

Note there are different GSDML files for Standard and Extended Specification needed

°c

0. 100% (n 1E4 steps)

0% = valve is closed

100% = vaive is in purge positon
(full open)

T 14 Steps

Estended Specifcation ncludes the folowing

Integer32 |oulput | Full Scale Value In Flow UNITS
Ouput | Flow Active Gas Instance 1:20
Unsigned16 [output Gas Standard Number

SET MODES OF OPERATION

\G_PNET [SN 22751541] mode: SETUP

© 2013, MKS Instruments, Inc.

Figure 73
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Appendix A Activating the Plot Page and Saving Plot
Data

Three steps must be completed to be able to actively plot selected MFC parameters:
1. A Java applet must be allowed to run for the plot page graph to become active.

2. Inorder to save data, a special folder called ToolWeb must be created in the computers
local C Drive.

3. A special Java policy document must be put into a Java security folder located in C drive
before being able to successfully save data to the ToolWeb folder.

Internet Explorer and Java Requirements

e The Browser Plot Page works only with Internet Explorer.
e MKS recommends IE version 11. Older versions may or may not work with latest java installation.

e |E 32-bit version should be used with the Web Browser (even if you have a 64-bit Operating
System)

e Java version should also be 32-bit for the plot page application applet
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Java 32-bit Version Download

1. Go online to Java.com and download the latest version available on the Java website.

@ @ {2 hitp://vwow java.com/en/

JAVA+YOU,
DOWNLOAD
TODAY!

Free Java Download

» What is Java? » Do | have Java? » Need Help?

About Java
| 4 Java + Greenfoot
;gg JavaOne ﬂ
Blue)
. Java Developer Java + BlueJ Oracle Academy Java Magazine
Conference

Select Lanquage | AboutJava | Developers ORACLE
Privacy | Terms of Use | Trademarks | Disclaimer

|=m )
o) 2os €23

Feedback

Figure 74
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2. Hit Java download.

& -Home % | by java-Bing % | |& Download Java for Windows x| + - o X
&« O @ B https;//www.java.com/en/download/ w &= @ 8
& In Windows 10, the Edge browser does nat support plug-ins and therefore will not run Java. Switch to
a different browser (Internet Explorer, for example) 1o run the Java plug-in_ Select the More Actions
option located at the top right of the Edge browser and click on Open with Internet Explorer. More infg
Agree and Start Free
Download
By downloading Java you acknowledge that you have read and
accepted the terms of the Oracle Technology Network License
Agreement for Oracle Java SE
u When your Java installation completes, you may need to restart your browser (close all browser
windows and re-open) to enable the Java installation
» Instaliation Insirucons
» System Renuirements
Nt the right operating system? See all Java downloads,
Java software for your computer, of the Java Runtime Environment,is also referred to s the Java Runtime
Runtime Environment, Runtime, JRE, Java Virtual Machine, Virtual Machine, Java VM, JWVM, VM, Java
plug-in, Java plugin, Java add-on or Java download
Help Resources.
» Whatis Java?
» Remove Older Versions
» D v
» Emor Messages
» Troubleshoot Java
» Other Hei
Figure 75
& -Home % | by java-Bing % | &) Java Downloads for Al Operatin x| + - o X
&« O @ & https://www.java.com/en/download/manual jsp = @ 2

Oracle also provides the latest OpendDK release under the open source GPL |icense at
ik javanet

Select the file according to your operating system fram the list below to get the latest Java for your
computer

> All Java Downloads > Remave Older Versions = What is Java?

By downloading Java you acknowiedge that you have read and accepted the terms of the Oracle
Network L for Java SE

MY windows ) Which should | ehoose?

Windows Onling
o

Sesize 1.98 MB

After installing Java, you

Windows Offine
+]

mesize 69.53 ME

™ your browser.

[+ 1
tesioe Tas e

If you use 32-bit and B4-bit browsers interchangeably, you will need to install both 32-bit and 64-bit Java
in order to have the Java plug-in for both browsers. » FAQ about 64-bit Java for Windows

@ MacosX ) MacFAQ

After installing Java, you

Mac OS X (10.7.3 version and above) may need to restart your
Insiructions
o Slesize 8075 MB brawser in order to enable

Java in your browser.

* Oracle Java (Version 7 and later versions) requires an Intel-based Mac running Mac OS X 107 3 (Lion)
o later and administrator privileges for installation. » ldore information

R .

Figure 76
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4. Select Windows Offline as show above, this is the 32-bit version of Java

a. Download this version

b. Close your IE11 browser and re-open

c. Go to <Manage Addons> as shown in tutorial

d. Find Oracle and make sure the addons are enabled, it should say 32-bit

Find more toolbars and extensions...

Select an add-on to modify status or view details.

Learn more about toolbars and extensions

Manage Add-ons pes
View and manage your Internet Explorer add-ons
Add-on Types Name Publisher Status Architecture  Load tin
é‘,'éToolbars and Extensions Office Document Cache Handler Microsoft Caorparation Disabled 32-bitand ...
p Search Providers Lync Click to Call Microsoft Corporation Enabled 32-bitand .. 0.00s
EAccelerators Not Available
. . Send to OneMNote Mot Available Enabled 32-bitand ..
@Tracklng Protection R R R
OneMote Linked Notes HDLW Enabled 32-bitand ...
cle America, Inc.
Java(tm) Plug-In S5V Helper Oracle America, Inc. Enabled 32-bit 0.00 s
Java(tm) Plug-In 2 S5V Helper Oracle America, Inc. Enabled 32-bit 0.01 s
Show:
v
Currently loaded add-ons M e >

Figure 77

Java Security Document Description

MKS has a special version of the java.policy that needs to be placed in the java security folder. This
modified policy allows the user to save data when using the plot page. Contact MKS Applications
Engineering Group for Flow Andover, MA.
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Java Security Document Placement

1. Once downloaded, follow the file path to locate the new Java folder

@)

Organize

mputer » NewDisk (C:) » Program Files (x86) » Java
- =) ol hd ; New folder

~ | 45 ||| Search sava

o =
=\ Recent Places -

Date modified Type

11/12/2014 8:20 AM  File folder |

= Libraries
@ Documents
J\ Music
|&=| Pictures
B videos

N
q ; jrel 8025 _J
RNTI

L Computer
&, NewDisk (C:)
L My Web Siteson -

I

jre1.8.0_25 Date modified: 11/12/2014 8:20 AM
File folder

10/16/2013 8:22 AM  File folder

Figure 78

2. Open the folder and follow the path to security folder

v' . « Program Files (x86) » Java » jrel.8.0.25 » lib » security v | ‘,l l Search security ,0|
Organize v Open v Burn New folder =~ 0 @
‘5l RecentPlaces Name ° Date modified Type Size
e || blacklist 11/12/2014 8:20 AM  File 4 KB
. Libraries % i ) )
b i || blacklisted.certs 11/12/2014 8:20 AM  CERTS File 2KB
t| Documents :
J Musi || cacerts 11/12/2014 8:20 AM  File 94 KB
usic =
i Pict Z] java 11/12/2014 8:20 AM  POLICY File 3 KB
b=| Pictures =
B vid = || java.security 11/12/2014 8:20 AM  SECURITY File 22 KB
ideos N
|Z] javaws 11/12/2014 8:20 AM  POLICY File 1KB
. C ¥ & local_policy 11/12/2014 8:20 AM  Executable Jar File 4 KB
I omputer
: & N pD' K (C) || trusted.libraries 11/12/2014 8:20 AM  LIBRARIES File 0KB
ewDisk (C: 2
My Web Sit |#] US_export_policy 11/12/2014 8:20 AM  Executable Jar File 3KB
| My Web Siteson -
o, java Date modified: 11/12/2014 8:20 AM Date created: 11/12/2014 10:40 AM
AT
E POLICY File Size: 2.40 KB
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3. Right click on the java file and select the Re-name option. Change the name of the java file

to java_old.

|| My Web Siteson -

=, java_old

\_: POLICY File Size: 240 KB

Date modified: 11/12/2014 8:20 AM

Date created: 11/12/2014 10:40 AM

vI ) <« Program Files (486) » Java » jrel80.25 » lib b security v [ 43| Search security o]
Organize v Open ¥ Burn New folder =~ [l @
‘£l RecentPlaces  * Name ° Date modified Type Size
— || blacklist 11/12/2014 8:20 AM  File 4 KB
- Libraries ‘ X !
|| blacklisted.certs 11/12/2014 8:20 AM  CERTS File 2KB
@ Documents ; , {
J‘ o || cacerts 11/12/2014 8:20 AM  File 94 KB
usic \
¢ || java.security 11/12/2014 8:20 AM  SECURITY File 22 KB
[&| Pictures —= .
B Videos |2} java_old 11/12/2014 8:20 AM  POLICY File 3KB
i S
=] javaws 11/12/2014 8:20 AM  POLICY File 1KB
|&] local_policy 11/12/2014 8:20 AM  Executable Jar File 4KB
1% Computer ‘ o )
ﬁ NewDisk (C) || trusted.libraries 11/12/2014 8:20 AM  LIBRARIES File 0KB
' || US_export_policy 11/12/2014 8:20 AM  Executable Jar File 3KB
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Placing New MKS Java Security File in Java Folder

1. Locate the new java policy security document (supplied by MKS) and drop it into the Java
security folder.

@@vl | <« Training » Browser Documentation_CV » Browser Documentation_ Customer vI +9 l [ Search Browser Documentation_ Customer pel l
Organize ~ ,'_‘—; Open ~ Share with ~ E-mail Burn New folder == ﬁ 0
=
., Favorites L Name Date modified Type Size
B Desktop | java.policy 3/6/2014 5:31PM __ POLICY File
W Downloads %4} MKS MFC Web Browser Tutorial Word Document_CV_RevD.docm  2/2/2017 1:47 PM  Microsoft Word M...

=» Recent Places
ﬁ‘ Connect sync

.l Libraries
_*, Documents
4. Music
= Pictures
5 Videos

1

& Computer
& NewDisk (C)
«> USB20FD (E) L4
= VOL1 (\\MKS-ANDOVER-1) (G:)
= voll \\MKS-MET-100) (J:)
¥ referenc \\MKS-MET-100) (K:)
= shared \\MKS-MET-100) (L:)
= VOL1 (\\MKS-CORPORATE) (M:)
¥ shared (\\MKS-MET-100) (N:)

el ~ | <7 I >
— java.policy Date modified: 3/6/2014 5:31 PM Date created: 3/6/2014 5:31 PM
|y POLICY File Size: 2.31 KB
Figure 81

v| Ji < Program Files (86) » Java » jrel.80.25 » lib » security « [ 4 |[ Search security o]
Organize » Open ~ Burn New folder 8= » [ @
2l RecentPlaces 4 Name ° Date modified Type Size =
|| blacklist 11/12/2014 8:20 AM  File 4KB
4 Libraries || blacklisted.certs 11/12/2014 8:20 AM  CERTS File 2KB
5 Documents | | | | cacasbomm— et 20l File 94 KB
o Music =] java 3/6/20146:31PM  POLICYFile 3KB
= Pfctures T i PR “—‘Smm File 2K |z
B videos |Z] java_old Size: 231 KB 8:20 AM  POLICY File 3KB
E‘l] javaws Date modified: 3/6/2014 6:31 PM 8:20 AM POLICY File 1KB
1 Computer | local_policy 11/12/2014 8:20 AM  Executable Jar File 4KB
&, NewDisk (C:) || trusted.libraries 11/12/2014 8:20 AM  LIBRARIES File 0 KB
L, My Web Sites on ~ || US_export_policy 11/12/2014 8:20 AM  Executable Jar File 3 KB =
o, java Date modified: 3/6/2014 6:31 PM Date created: 12/2/2014 11:00 AM
AT
2 POLICY File Size: 231 KB

Figure 82
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2. The new java policy is in place, close the Folder.

Creating a ToolWeb folder

Open the C drive on the computer. Right click and open a new folder. Rename the new folder
ToolWeb. This is the folder where all data collected will be saved.

GO-[E > Computer > NewOisk (C) » <T g | Srorch Newdik (€) 7)
Orgunize »  Sharewith w.  Bum  Newfolder = 6l @
9 Favodites Name ’ Date modified Type Size A

B Desk Ji LabVIEW 2012 SP1 /2472013855 AM  File folder
esktol
% O ':‘« 4 LabView Data File folde:
ol
@ bropio ki wano
b a2
1. Recent Places
L miscetaneous engr
o s
2 Documents -4
& whatc J. Natione! Instruments Downsoads
i e Fil e
Wl Prctores I How Fodw
0 Videos ) NewaltsbrC File foldes
4 Packages File folder
P L petlogs Fie folder
- & i C) J piconn
Ji PMFCCrriParamCale v
- Removabie Ok (€) =
My Web Sites on MS iyl =
1t Program Files (486) |
)i Service Test Stand
Network
g I\ Servace Test Stand Documents
4\ Solutions
L temp
4 termanal File folder
A TeolWeb File folder
b File folder
& Users File folder
b W 7 stult Fil See
L Viodows 2 File foldes
License Tne.cdat 1072018927 AW RDAY Fie 1 K8 -
43 items.
-
= Tor ==
Figure 83
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Plot Page Java Applet Issues and Problem Solutions

After installing the latest 32-bit Java and creating the ToolWeb folder described above, there may still
be a security issue when launching the plot page of the MFC Browser.

Problem Statement:
An error message pop-up may appear that indicates security settings are preventing the java applet
from running.

[« SFrTTTs - O[5
(2o [

* comen = Bsoea

W 9 logn B suogetes Stes v ) Web Sice Gty o « v Pagev Swamyv Tose @y M 8
Smks 10wd

Cardezbion Regon gnot  elp

/G_MPC_Dret {SN 20120001) mece: SETUP © 3011, NXS Instruments, inc.

Figure 84
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<« 2 hps/ 1921882158
2a |
fle (o View Forites Toow Hep

A Wlowent v Bsstact

9 &' togn W sppestea St e @) Web Sce Gallery =

5B -2 - g swey- s @B 8

«Smks

3_MPC_Drwt {SN 20120001

Figure 85

Solution:
1. Locate the Java folder in the <Programs> listing

CCleaner
Change_Poll_G50_V3
Citrix

CyberLink PowerDVD 9.5
DeltaView Soble, Skip
DPCvi

FRC_ V1

G Series Profibus MFC

Games

gbror

GMFC_V1

HashCalc

HP

HP Help and Support

Java

3! About Java

\#:| Check For Updates

|4 Configure Java

L& Get Help

& Visit Java.com

LIS [N

| Lotus Applications

I Maintenance

. MFCModIP

L. MFD User Interface for SST 5136 Rev C
’ 1

k

4

Documents

FEFFFEFFFFERF

>

5

Microsoft Office
Microsoft Office 2016 Tools

Back

PSSR —
Search programs and files F=] l Shut down

Figure 86
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83

2. Select <Configure Java>. Once open go to the <Security> tab.

| 2| Java Control Panel [ & | Sal

General | Update [ Java| Security | Advanced

Enable Java content in the browser

Security level for applications not on the Exception Site list

() wery High - Only Java applications identified by a certificate from a trusted autharity are
allowed to run, and only if the certificate can be verified as not revoked.

®

High - Java applications identified by a certificate from a trusted authority are allowed to
run, even if the revocation status of the certificate cannot be verified.

Exception Site List
Applications launched from the sites listed below will be allowed to run after the appropriate security
prompts.
lick Edit Site List...

i
Fu add items to this list ] Edit Site List...

Restore Security Prompts ] [ Manage Certificates. .. ]

[oc ) [Come ) [ o

Figure 87

3. Click on <Edit Sites List>. Hit <Add> and type in the IP address of the MFC. Hit <ADD> to
save it to the Exception Site List.

0 2| Exception Site List

Applications launched from the sites listed below will be allawed to run after the appropriate security prompts.

Location

Tl http://192.168.2.155

l Add ] | Remove |
‘EH FILE and HTTP protocols are considered a security risk, We recommend using HTTPS sites where available.

—

Figure 88
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Security Warning - HTTP Location u
e £ e i
Including an HTTP Location on the Exception Site List is f'\
considered a security risk i ! \

Location: htip://192. 158.2. 155

Locations that use HTTP are a security risk and may compromise the personal information on your
computer. We recommend including only HTTPS sites on the Exception Site List.

Click Continue to accept this location or Cancel to abart this change.

Continue ]| Cancel | ||

Il I

Figure 89

4. Select continue and then OK to close the <Edit List> Window.

5. Select <OK> to close the <Security>window.

Java Control Panel =N =5

| General | Update | ]aval Security | Advanced

Enable Java content in the browser

Security level for applications not on the Exception Site list
() Very High - Only Java applications identified by a certificate from a trusted authority are

~ dllowed to run, and only if the certificate can be verified as not revoked.

@) High - Java applications identified by a certificate from a trusted authority are allowed to
run, even if the revocation status of the certificate cannot be verified.

Exception Site List
Applications launched from the sites listed below will be allowed to run after the appropriate security
prompts.
http://192.168.2. 155 ~

Restore Security Prompts ] [ Manage Certificates. ..

[ OK ][Cam:el]l Apply |

Figure 90

6. The IP Address is now recognized as a “Trusted” Site and the Java applet will run when the
Plot page is launched.

7. Close the Browser and re-launch to allow all the java changes to take effect.
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NOTE If the plot page fails to open once a new Browser is launched, close
everything down and re- boot the computer.

Problem Statement:
The java applet is being completely ignored and will not launch with Plot application.

X Fconert v Bsciect
i @) Logn [ W] sugpesea Sies v &) Wed Slice Gatery v

.:m

B ) v 2w v hagev Sty Toosv @ 0 K

0w

Caloration Repert _ sgnces  hip

© 2011, MKS Instruments. Inc..

;_Onet [SN 20150001]

Figure 91
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Solution:

1. Go to the “Gear” at the upper right corner of the IE page. Use the pull-down menu to select

<Manage Add-Ons>

e fol Vew fawetes Tools Hep
* Wlomert v Bseloct
v & 1ogn B sugpetes S v @) Wit Stice Gateny v

-

o

i
i

Figure 92

2. Find the <Oracle> Add-ons.

P =R |
@ sy - O sewen 9.~ (s ie
2 x[ ]

Hle Eait View Faworites Tools Help
X Wcomert v Fseiect
T &) Login M Suggested Sises v @) Web Siice Gatiery v

5w B) - 2 o v page~ satety Toos~ @~ F 8

«2mks

View and manage your Intemet Explorer add-ons

Name
Not Availatie
Send 1o OneNote
OneNote Linked Notes
Oracie America, Inc
Java Plug-in 111412
Javaitm) Plug-in SSV Helper
Java(tm) Plug-In 2 SSV Heiper
Symantec Corpotation

Add-on Types

{hTofhactant Eeaiions
P seaten provicers
[Eacceierators

® Tracking Protection

P Spedling Correction

Show:
Currently 3 2 g

Symantec Vinerability Protecti_.

Not Availatie

Oracle Amenica, Inc.
Oracle America, Inc.
Oracle Amenca, Inc.

Symantec Corporation

Select an add-on 10 Modity sITus of view details,

| Find more 100ibats and extensions..
Learn mare about toolbars and extensions

/G_MFC_Dnet (SH 20150001)

TODLwed

©2011, MKS

Figure 93
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3. Verify that the Architecture listed is 32-bit and enable All Add-ons.

@ mensassarsy - & somen O Tk o
@ox0 x[ ]

iew. Favorites

X ®cowert v Wseiect

W &) Login W] Suggested Sites » @) Web Sice Gaery v % v B) - 2 mp o page~ sstety~ Toos~ @~ [ 8

I View and manage your Intemet Explorer add-ons
|

Add-on Types Name. Architecture  Load tin =
S i Not Availatie

P seateh provicers
Blacceierators

Send 10 OneNote Not Available 32-bitand -
OneNote Linked Notes Not Avsilable 32-bitand
Oracie America, Inc.
© Tracking Protection Java Plug-in 11.141.2 Oracle Amenica, inc. 32:-0it

D Spesling Correction
Java(tm) Plug-In 2 SSV Heiper  Oracle Amenica, Inc. Enabled 320 0305
Symantec Corporation

Show. o Symantec Vidnerability Protecti.. - Symantec Corporation Disabled 32-bit
[Curently losded add-ons. v] . a 0 l
Jovalim) Prag-In SSV Heiper

Oracie America, Inc.

Version 80141015 Type Browser Helper Otject
Fite date: Tuesday, Aily 25, 2017, 155 PM Seaech for this add-on vie default search provicer
More information

Find more 100(bars and extensions.
Learn mare about toolbars and extensions

[G_MFC_Dnet (SN 201£0001)
Figure 94

4. Close Add on Window and close the Browser Window.

5. Re-Launch IE and reconnect to the MFC Browser. Launch Plot page.

[ m——

€« LQ:’JJ ntp//192168.2

2o
Flle EG View Ffavorites Tools Help

X WCowert v Fselect

7 &) login M Suggested Sites » @] Web Siice Gatiery v N ~ A v Page~ Satety~ Took~ @~ M H

.gm = < o = e E Voos S mm

55/ -
x

>

Figure 95
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Appendix B Re-setting IP Address to Factory Default
192.168.2.155

All G series MFC exit the factory with the same default IP Address - 192.168.2.155

IP Addresses can be changed from the <Configuration> tab and if not properly noted by the user could
result in not being able to establish Ethernet communication at some future date.

If there is a communication problem when trying to open the Web Browser, one potential cause for the
inability to establish Ethernet communication could be that the IP Address has been changed from its
factory default.

The IP Address maybe reset to its original factory default using the following steps.
1. Remove power from the MFC.

2. Take a small tool (screwdriver, allen wrench, etc.) and hold down the button on the top of

the MFC.
\

(T

Push Button Location (9 pin Analog)
3. Re-connect the power to the device while continuing to hold down the Push Button
4. Continue to hold for 5 secs and then let go of the button.
5. Device LED will be turn RED and then transition to GREEN once it has initialized.

6. Default Address has not been restored to the MFC.
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Appendix C MFC Ethernet Communication
Configurations

Single MFC Requirements:

Power Supply
+2

v

Standard Ethernet Cable—MFC RJ45Connectorto
Laptop RJ45 Part

GseriesMFC

Multiple MFC Ethernet Communication via a Fast Ethernet Switch

Power Supply
+24V

Lzptop
Ethernet Cables — MFC's to
Fast Ethernet Switch Ethernet Czble — Laptop to
[ Fast Ethernet Switch

 series MFC 1 X

IP Address - 192 168 2. 155

G series MFC 2 G series MFC 3

IP Address— 192 168.2 157
IP Address— 192 168.2.156
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Note:

e Ethernet Communications can be established between a single laptop and multiple MFC using a
high-speed Ethernet Switch.

e Each MFC must have a different IP Address when connected to the switch. See Setup Mode —
Configuration Page. After changing note the new address for latter reference.

e Each MFC will have its own Web Browser page that can be used to configure and run than specific
MFC IP Address
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Appendix D Proper Methodology for Zeroing a G
Series MFC

Recommended Techniques for Zeroing an MFC:

e There are a few fundamental considerations when zeroing an MFC

1. The device should be installed in the orientation and within the environment in which is
going to be used.

2. The MFC should be powered and allowed to reach a stable temperature.

3. Before a zero is issued any pressure differential across the MFC valve must be eliminated
(equalization of the pressure upstream and downstream of the MFC).

e Technically an MFC can be zeroed at atmosphere, vacuum, or at the operating pressure to which
the MFC will be exposed to during operation.

e MKS recommends zeroing the device at the operating pressure of the MFC.
Depending on the gas panel configuration, this may be done by one of the following procedures:
System is at operating pressure and has upstream and downstream positive shut off valves
1. Close the downstream valve.
2. Open the MFC'’s control valve. (Send MFC a full-scale set point or use valve override.)
3. Close the upstream valve.
4. Allow pressure across MFC to equilibrate and the flow output to stabilize at zero.
5. Close the MFC’s control valve.

6. Wait one minute and adjust the zero using one of the methods specified for the device I/O
type.

Systems at operating pressure with downstream valve only
1. Close the downstream valve.
2. Open the MFC’s control valve. (Send MFC a full-scale set point or use valve override.)
3. Allow pressure across MFC to equilibrate and the flow output to stabilize at zero.

4. Close the MFC’s control valve.
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5.

Wait one minute and adjust zero using one of the methods specified for the device I/O type.

Systems with upstream valve only/ system at atmosphere or under vacuum

1.

2.

3.

Close the upstream valve.
Open the MFC’s control valve. (Send MFC a full-scale set point or use valve override.)

The MFC may be evacuated to vacuum or exposed to atmosphere on downstream side.
For either case, the downstream pressure must be kept constant to insure there is no
pressure drop across MFC

Allow pressure to equilibrate across MFC.
Close the MFC’s control valve.

Wait one minute and adjust zero using one of the methods specified for the device I/O type
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