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Essential Instructions

Read this page before proceeding!

Brooks Instrument designs, manufactures and tests its products to meet many national and international standards. Because
these instruments are sophisticated technical products, you must properly install, use and maintain them to ensure they
continue to operate within their normal specifications. The following instructions must be adhered to and integrated into your
safety program when installing, using and maintaining Brooks Products.

* Read all instructions prior to installing, operating and servicing the product. If this instruction manual is not the correct
manual, please see back cover for local sales office contact information. Save this instruction manual for future reference.
e |f you do not understand any of the instructions, contact your Brooks Instrument representative for clarification.

e Follow all warnings, cautions and instructions marked on and supplied with the product.
e Inform and educate your personnel in the proper installation, operation and maintenance of the product.

¢ Install your equipment as specified in the installation instructions of the appropriate instruction manual and per applicable
local and national codes. Connect all products to the proper electrical and pressure sources.

e To ensure proper performance, use qualified personnel to install, operate, update, program and maintain the product.

e When replacement parts are required, ensure that qualified people use replacement parts specified by Brooks Instrument.

e Unauthorized parts and procedures can affect the product's performance and place the safe operation of your process at
risk. Look-alike substitutions may result in fire, electrical hazards or improper operation.

e Ensure that all equipment doors are closed and protective covers are in place, except when maintenance is being
performed by qualified persons, to prevent electrical shock and personal injury.

ESD (Electrostatic Discharge)

ACAUTION

This instrument contains electronic components that are susceptible to damage by electricity. Proper handling
procedures must be observed during the removal, installation, or other handling of internal circuit boards or devices.

Handling Procedure:

1. Power to the unit must be removed.

2. Personnel must be grounded, via a wrist strap or other safe, suitable means before any printed circuit card or other
internal device is installed, removed or adjusted.

3. Printed circuit cards must be transported in a conductive container. Boards must not be removed from protective
enclosure until immediately before installation. Removed boards must immediately be placed in protective container for
transport, storage or return to factory.

Comments:

This instrument is not unique in its content of ESD (electrostatic discharge) sensitive components. Most madern electronic
designs contain components that utilize metal oxide technology (NMOS, SMOS, etc.). Experience has proven that even small
amounts of static electricity can damage or destroy these devices. Damaged components, even though they appear to
function properly, exhibit early failure.
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Section 1 General Information

Section 1: General Information
]

Many applications of Flow Controllers/Meters are moving to increase the

use of automation. Automation comes in many forms: PL C06 s

(Programmable Logic Controllers, like those from Allen/Bradley, DC S 0 s

(Distributed ControlSy st ems, such asV)P@basssionds Delt
solutions (National Instruments LabVIEWE ), and Ethernet based field

buses. Digital communications from these varied systems and the devices

they measure and control, are a very effective means of not only

accomplishing more effective and rapid system integration, but also

providing greatly improved system diagnostics and maintainability.

EtherNet/IPE is an Ethernet-based communications system for industrial
automation applications built upon the IEEE 802.3 standards and TCP/IP
communications standards. EtherNet/IPE utilizes the Common Industrial
Protocol (CIPE ) as a top layer (application layer) of the TCP/IP protocol
stack. This solution leverages the power of the internet and enterprise
connectivity, combined with the functionality and comprehensive suite of
messages and services for manufacturing automation applications. The
EtherNet/IPE interface is now available on SLA5800 Series.



Section 2 Definition of Terms

Section 2: Definition of Terms
|

Table 21 Definitions
Abbreviation | Description

Byte A Byte refers to 8 consecutive bits.

CRC Checksun{Cyclic Redundancy Check)

EIP Ethernet/IP

EDS Electronic Data Sheet

EtherNefIPE | Etherneti Industrial Protocol

LSB Least Significant Bir Least Significant Byte

MAC Media Access Control is responsible for address checking and is most

done in the hardware of a NIC.

A Master is a unit which controls the Slaves, feeding them commands
receiving status reports in exchange.

MFC/MFM Mass Flow Controller / Mass Flow Meter

Master

MSB Most Significant Bibr Most Significant Byte
Maximum Transmission Unit. The maximum payload that a standard
MTU Ethernet Frame can hold. The MTU is set at 1500 bytes (Not consideri

the Header and Chésum).

Network Interface Controller. A hardware component that connects a
computer to a network.

NIC

NV Non-Volatile

A standardized representation for how a communication system can bg
OSI Model organized. (e.g., a protocol stack) The model is dividedlayers, each
responsible for a part of the communication.

RO Read Only
RT Readtime. A system that adheres to strict timing demands.
RW Read / Write

A Slave is a unit (node) on the network (e.g., an MFC). The Slave

Slave is connected to a Master.

Stack A synonym for the implementation of the layers of a protocol.

TCP/P Transport Control Protocol/Internet Protocol

Tonolo The way a network (Master & Slaves) is irtennected. The overall layou
pology (e.g., Star, Tree, Line Topology)

WO Write Only




Section 3 Before Starting

Section 3: Before Starting
- - - - - -]

Background & Assumptions

This manual is a supplement to the SLA5800 Series Mass Flow
Controller Installation and Operation Manual. It is recommended that the
owner read the Operations Manual first before continuing with this
supplement.

This manual assumes a basic knowledge and understanding of the
EtherNet/IPE protocol, its topology and its method of logically accessing
the data or parameters contained within a device. This manual also
assumes basic knowledge and understanding regarding the operation of
Mass Flow Controllers or Mass Flow Meters. This manual is not intended
to be a replacement to the ODVA specification, which is still the
authoritative definition and description of EtherNet/IPE communications. It
is recommended, but not required for the purposes of this manual, that the
user obtain a copy of the EtherNet/IPE specification from ODVA
(http://www.odva.org/).

This manual does not make any assumptions about any manufacturer
of equipment or custom software used by the user to communicate with
the Brooks Instrument device but assumes the user has thorough
understanding of such equipment and any configuration software.

Compliance

The SLA5800 Series Mass Flow Controller (MFC) or Mass Flow Meter
(MFM) conforms to the ODVA specified Device Profile for a Generic
Device.


http://www.odva.org/)

Section 3 Before Starting

Notations

This section details notations and conventions used throughout the
manual. It is recommended that the reader become very familiar with
these conventions.

Hypertext links are used in the manual to assist in navigating.

A glossary is provided for reference in Section: 10 Glossary to aid in
reviewing and/or to define any unfamiliar terms.

Numbers

Numeric values used throughout this manual will be clearly denoted as
to the base numeric system it represents. All hexadecimal numbers
(base 16) will be prefixed with a 0x, like OxA4. All binary numbers (base
2) will be suffixed with a b, like 1001b. All other numbers not annotated
this way will be assumed decimal (base 10).

EPATHS

EPATHG6s will be denortracds {{wWiket[dx31nl,3hr ac k et
{0x31-1-3} which represents, left to right, the Class ID (hexadecimal or
decimal), Instance ID (decimal), and Attribute ID (decimal)

Section 4: Quick Start
- - -

This section assumes that the owner of the Digital Series device has a
fully operational and trouble-free communications network with
appropriate power supplies. This section also assumes that a master
device or application is connected to the network, capable of Implicit
(Class 1) and Explicit (Class 3) message communications. Both types of
data communication modes are supported by the SLA5800

Series EtherNet/IP™ device.

Physical Interfaces
The available physical interfaces on the EtherNet/IP™ device are listed below:

A5 pin M8 threaded male connector for power and Analog I/O,
indicated by pwr.

An and Out ports with RJ-45 connectors.

A 2.5mm female jack for RS485 diagnostic port indicated by
0 DI A GodtptherSeA5800 Series Installation and
Operation Manual for more details.



Section 4 Quick Start

Power Supply

Power needs to be supplied via the M8 connector. This connector also
provides access to analog I/O signals, see Table 4-1.

SLA58xxTopCover

Figure 41: EtherNet/IP Top Cover

N/C

N/C

SLA58xx

Figure 42: M8 Male Device Conrator Pin Layout,
Pin Side View

Table 41: Pin Labeling of M8 Male Device and Female Mating Cable Connector

Pin Label Function at Remote Connector
V+ Positive Power Supply Voltage
V- Power Supply Ground
N/C Not Connected

10



M8 mating cables can be purchased as a second line item, details given below.

Figure 43: M8 Female Mating Cable

2000+75
ca. 100 iy 50
= 7 i il |
oo - - - I - -
= L——t————f(
CABLE 5x0.25 blk PUR-SHLD
[DRAINWIRE, CONNELCTED WITH FEMALE CONNECTOR)
Viating Side Female Cable Connector
BLACK \/_f_—‘\'/ ~WHITE
(7 7=\
] |
("(. ',l— BROW
\ Y
BLUE -)"\-\_-; /\ :
GREY
SLASSxx
Figure 4-4: M8 Female Mating Cable Connector Pin Layout
Network

Table 42: Wire Labeling oM8 Female Mating Cable Connector

Wire Color Wire Label Function at Remote Connector
Blue \% Power SupplyGround

Brown V+ Positive Power Supply Vage
Black N/C Not Connected

White N/C Not Connected

Grey N/C Not Connected

11
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Table 43: M8 Female Mating Cable Part Numbers

Supplier Part Number Description
Brooks 124X049AAA M8 Mating Cable 2m
Instrument 124X050AAA M8 Mating Cable 5m
124Z170AAA ECAT to DB15 Male

Each SLAS5800 Series EtherNet/IP™ device has (2) RJ-45 Ethernet
Connection ports labeled 1 and 2. Network connections can be made to
either or both ports, depending on the network topology. The SLA5800
Series EtherNet/IP™ device will support star, linear and DLR topologies.
Click the following reference for more detailed information on EIP topologies
and their implementation EtherNet/IP_ Embedded Switch Technology.

The SLA5800 Series EtherNet/IP™ device supports auto-negotiation of the
communications link. Both ports support data rates of 10/100 Mbps and
Half/Full duplex communications. The device may be directly connected to
the Ethernet NIC on a desktop or laptop PC for configuration and
commissioning activities

MOD LED

Table 44: MOD LED Indicator Definitions

Indicator State Summary Requirement
Off No power No power is supjéd to the device.
Green DeviceOperational | Device is operating correctly.
Flashing Green Standby Device has not been configured.
. Major Recoverable . .

Flashing Red Fault The device has detected a Major Recoverable FAlaltm)

Red Major U:;Eizoverable The device has detected a Major Unrecoverable (&utor)
Flashing Green / Red Selftest Thedevice is performing its poweIp testing.

12
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Section 4 Quick Start

NET LED

Table 45: NET LED Indicator Definitions

Indicator State Summary Requirement
Off Not poweredpr no IP | The device is powered ofir is powered on but with no IP address
address configured.
. . An IP address is configured, but no CIP connections are establisthed
Flashing Green No connections .
the device.
Steady Green Connected An IP addess is configured, at least one CIP connection (any transpg

class) is establishealith the device.

An IP adress is configured, and an Exclusive Owner connection has
Flashing Red Connection timeout | timed out. The NET indicator will return to steady greehen the
Exclusive Owner connection is reestablished.

Steady Red Duplicate IP The device has detected that its IP address is already in use.

Flashing Green / Red Selftest Thedevice is performing its poweIp testing.

TCP/IP Network Configuration

The TCP/IP network settings can be configured using a web browser
interface or through a variety of network utilities. By default, SLA5800
Series EtherNet/IP™ MFC is shipped with DHCP enabled. If no DHCP
server is available on the network, the device defaults to the following
TCP/IP connections settings:
IP Address: 192.168.1.100
NET Mask: 255.255.255.0
Gateway Address: 0.0.0.0
DNS1: 0.0.0.0
DNS2: 0.0.0.0
To configure using a web browser, connect the device to the network that is
configured with the same subnet as the device (192.168.1.xxx). Open the web

browser and enter the IP address of the device as the URL. The following will be
displayed:

13
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UMENT Network Configuration

Beyond Measure

Interface Configuration » Stored Value
O DHCP
Service & Support
IP Address 192.168.1.20
Network Mask 255 255.255.0

Gateway Address 0.0.0.0

Name Server 1111

Name Server 2 2222
Domain Name brooksinstrument com
Host Name SLA

By default, DHCP is selected. To manually configure the network settings, select
t he O0&tl ared Voa.dTheonetlwarktcanfiguration fields will become
active. Click 6Submité after setting

NOTE: Once the settings have been changed, the TCP/IP address will need to
be reentered in the URL field of the browser to reconnect with the device and
confirm the network settings.

Class 1 Implicit Connection

For quick start, the following connection configuration, ACl ass 1
Co n n e c tcanda seddo create a Class 1, Implicit connection. See
Section 5 for more information on other Class 1, Implicit connections.

See Appendix A for details on Class 1 Implicit Connection Types.

MFC
Table 46: MFC Exclusive Owner Connection Configuration
Input® Assembly ID 101
Input Assembly Size See Section 5.3 for Assembly 101 Size
Input Assembly RPI > =50 msec
Output® Assembly 201
Output Assembly Size See Section 5.3 for Assembly 201 Size
Output Assembly RPI >= 50 msec
Configuration Assembly* 100
Configuration Assembly Size? | See Section 5.3 for Configuration Assembly 100 Size

1. If no configuration data is to be transferred to the device, set the configuration assembly ID to 0 with a data length of 0.

2. All field valuesin the configurationassemblydatamusthavevalid valuesor theassemblydatawill berejectedalongwith the
connection open request.

3. The terms Input/Output are relative to the device

14



MFM
Table 47: MFM Input Only Connection Configuration

Input Assembly ID 102

Input Assembly Size See Section 5.3 for Assembly 102 Size

Input Assembly RPI > =50 msec

Output Assembly 203

Output Assembly Size See Section 5.3 for Assembly 203 Size

Output Assembly RPI >= 50 msec

Configuration Assembly 100

Configuration Assembly Size See Section 5.3 for Configuration Assembly 100 Siz

1. If no configuration data is to beansferred to the device, set the configuration assembly ID to 0 with a data le@gth of
2. All field valuesin the configurationassemblydatamusthavevalid valuesor theassemblydatawill berejectedalongwith

the connection open request.
3. The terms Inpt/Output are relative to the device

Class 3 Explicit Connection

The SLA5800 Series EtherNet/IPE devices support Class 3 explicit
connections. See Section 6 for details on supported objects and attribute
definitions in the device.

15
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Section 5: Configuration
- - |

Commonly Configured Attributes

EtherNet/IPE provides several ways to configure a device. As noted in
the previous sections, a configuration assembly can be used when
establishing Class 1 implicit connections, or alternatively, Class 3 Explicit
connections can be used to set/get individual parameters

ODVA also defines Electronic Data Sheets (EDS) that specify the
connectionsand parameters that are available in the device. The
SLA5800 Series EtherNet/IP™ device has an EDS file and is available at
https://www.brooksinstrument.com/en/products/accessories-
software/digital-communication-system-files/ethernetip. Your EIP network
configuration tool may be able to read EDS files directly to facilitate the
configuration process.

The SLA5800 Series MFC/MFM supports many different configurable
attributes. The out-of-box defaults meet the needs of a great majority of
applications, but some applications may require the device to report more
information or behave differently than is configured with default settings,
such as valve position, safe mode, flow and/or setpoint engineering units,
etc.

This section covers the more common attributes that are configured to

meet the unique needs of applications.
iparameterso can be used interchangeabl
same data item within the MFC device. T
used withinthe EDS paradi gm wher eas fiattri buteo is
ODVA specification.

The following tables will reference both the EDS Parameter name (if
the configuration software utilizes the EDS sheet) and the EPATH
descriptor (class-instance-attribute) for those who are writing custom
or have other types of configuration interfaces.

16
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Table 51: Commonly Configured Attributes/Parameters

Section 5 Configuration

Attribute EDS Parameter EPATH Default Semantics
Flow Meter Data . See Section 5.1.1d%a
Units Flow_Unit [0xA9-1-4] 4103 (0x1007) Units
Flow Controller Data . See Section 5.1.1 Da|
Units Ctrl_Units [OX9E-1-4] 4103 (0x1007) Units
Temperature Meter . See Section 5.1.1 Da
Data Units Temp_Units [0xA4-1-4] 4608 (0x1200) Units

The ngance of the
Selected Gas Gas Calibration
N Cal_Instance [0xA9-1-35] 1 Object used to
Calibration - .
linearize the Flow
Sensor
Valve Driver Safe The valve will close
State Safe_State [0x96-1-21] 0 (Close) when the device is in
its Safe State
All Alarm Bits are
Status Alarm Mask Alarm_Mask [OxB8-1-8] 0x00000000 masked
. . All Warning Bits are
Status Warning Mask Warning_Mask [OxB8-1-9] 0x00000000 m askeii ing BIts

Data Units

The SLA5800 Series MFC can report flow and accept setpoints in values
associated to engineering units. This can simplify user interpretation of
information from the device by letting the device perform the calculations
necessary to interpret the flow signal from its internal sensor based upon
information in the selected calibration.

Table 52: Configurable Data Units Attributes

Parameter EPATH Applicable Units Table Out-of-Box
Default
A ix C: Vol ic Fl its Tabl
Flow Sensor Data Units [0xA9-1-4] ppendix C: Volumetric Flownits Table Percent
Flow Totalizer Data Units [0xA9-1-125] | Appendix C: Volume Units Table Liters
A ix C: V ic Fl its Tabl
Flow Control Data Units [Ox9E-1-4] ppendix C: Volmetric FlowUnits Table Percent
Temperature Data Units [0xA4-1-4] | Appendix C: Temperaturdnits deg C
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Operational Modes

Section 5 Configuration

All products in the SLA5800 Series product line employ an internal State
Machine to govern the operational mode of the device. One particular
operational mode is the Safe Mode (a.k.a. the Safe State). For MFC(s),
Safe Mode stops the interface controller and forces the valve actuator to a
define state. By default, the valve actuator will be closed. The state of the
actuator in Safe Mode can be configured in the Valve Actuator object,
parameters [0x96-1-21] and [0x96-1-22].

The device will be in Safe Mode when anyone of the following conditions
exist:

A If any Error Status bit is set [0xB8-1-4], the device will remain in
Safe Mode or will transition out of the Executing State to the Safe
Mode, regardless of the establishment of the Class 1 implicit
connection or directive to the Device Management object.

A Provided all Error Status bits are clear, the establishment of a
Class 1 implicit connection to the device will control the mode

of the device.1

A If the Class 1 implicit connection is closed or times out, the
device will transition out of the Executing State to the Safe Mode.

A Provided all Error Status bits are clear, and the Class 1 Implicit
connection does not exist, moving infout of the Executing state
can be achieved using Start/Stop directives to the Device
Management object. See section TBD on using these directives.

IThe Class 1 ImpliciExclusive Ownerconnetion message to the target device contains a header with certain flags required by the
target device for proper operation. One of these flags is the Run/Idle flag. Setting of the Run/Idle flag is a funetiorasteth

scanner software. Consult your sifieanaster scanner tools for setting this flag. One example would be changing the run mode of
a PLC (run mode or program mode) would set/clear this flag. If the Run/Idle flag is set to Run, the device will be icutiegExe
State, otherwise the devicélvbe in the Safe

State.
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Valve Safe Mode

Attribute Actuator Safe State in Valve Driver Object [0x96-1-21]. These
states apply to both Normally Closed and Normally Open Valves.

Table 53: Safe State

Value State
0 Closed (default)
1 Open
2 Hold
3 Use Safe Value

Gas Page Calibration Configuration

If the MFC/MFM contains multiple calibrations, the selection of a particular
calibration can be configured in attribute Calibration Instance of the Flow
Meter Object [OxA9-1- 35].

The value of this attribute is limited to the number of Flow Calibration
Objects configured in the device. The minimum value is 1, which is also
the default value.

Class 1 Connections

The following tables describe the available Class 1 connection configurations in the device. See section TBD
for assembly sizes and details on the data fields within each assembly.

MFC
Table 54: MFC Class 1 Connection Configurations
. . . Output (Consume) Input
Name Connection Type Configuration Assembly A (Produce)
ssembly A
ssembly
Ctrl/Mon XO Exclusive Owner 100 101 201
Process Data 1 1/0 Input Only - 300 201
Process Data 2 I/0 Input Only - 301 202
Process Data 1 L/O Listen Only - 302 201
Process Data 2 L/O Listen Only - 303 202
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Section 5 Configuration

MFM
Table 55: MFC Class 1 Connection Configurations
. . . Input
Name Connection Type Configuration Output (Consume) (Produce)
Process Data 1 XO Exclusive Owner 100 102 203
Process Data 2 I/O Input Only - 300 201
Process Data 1 I/O Input Only 100 301 203
Process Data 2 L/O Listen Only - 300 201
Process Data 1 L/O Listen Only - 301 203

Data Assemblies

Configuration Assembly

Instance ID: 100

The configuration assembly can be used to get or set configuration values in the
device. Depending on the application tools for the master scanner, this
configuration data can be sent to the device when Class 1 connections are
created with the device. This data can also be accessed through explicit
message exchanges by reading or writing class 4, instance 100, attribute 3. If
the configuration data is sent to the device using this assembly, all the data fields
in the assembly must be a valid value otherwise all the data will be rejected.
Refer to the object definitions for more information on parameter in this
assembly.

Device Type: MFC

Assembly Size: 168 Bytes / 42 Words

Table 56: MFC Configuration Assembly Definition

Parameter Class Inst ID Data Type g?Zt: Description
Flow Data Units 169 1 4 DINT 4 Flow Engineering Units
Totalizer Units 169 1 125 DINT 4 Totalizer Engineering Units
Calibration 169 1 35 DINT 4 Selected Process Gas Instance
Instance
Flow Alarm Trip . . .
Point High 169 1 17 REAL 4 High Flow Alarm Trip Point
Flow Alarm Trip 169 1 18 REAL 4 | Low Flow Alarm Trip Point
Point Low
Flow Alarm 169 1 19 REAL 4 | Flow Alarm Hysteresis.
Hysteresis
ﬂ%"é Alarm Settling | g4 1 20 DINT 4 | Flow Alarm Settling Time
Flow Warning Trip . . . .
Point High 169 1 21 REAL 4 High Flow Warning Trip Point
Flow Warning Trip | ;59 1 22 REAL 4 | Low Flow Warning Trip Point
Point Low
Flow Wa_rnlng 169 1 23 REAL 4 Flow Warning Hysteresis
Hysteresis 20
Flow Warning 169 1 24 DINT 4 | Flow Warning Settling Time
Settling Time




Data

Parameter Class Inst ID Data Type Size Description
Zero _Operatlon 169 1 105 DINT 4 Duration for Sensor Zero Operations
Duration
No Flow Threshold 169 1 222 REAL 4 No Flow Limit Threshold
$i‘:n';'°"" Settling 169 1| 223 DINT 4 | No Flow Limit Settling Time
Choked Flow o
Threshold 169 1 224 REAL 4 Choked Flow Limit Threshold
Choked Flow 169 1 | 225 DINT 4 | Choked Flow Limit Settling Time
Settling Time
Zero Warning Time 169 1 140 DINT 4 Time since last zero warning limit
Zero Warning 169 1 141 DINT 4 Delay time after_zero setpoint to
Settling Time check zero quality
Zero Warning Band 169 1 142 REAL Excessive drift warning band
Zero Success Band 169 1 143 REAL Sensor zero operation success band
Ei?ﬁi't‘ Stream Flow | 449 1 228 REAL 4 | Backstream flow threshold
Back Stream S
Settling Time 169 1 229 DINT 4 Backstream flow settling time
Valve Warning Trip . . . .
Point High 150 1 18 REAL 4 Valve High Warning Trip Point
Valve Warning Trip . . .
Point Low 150 1 19 REAL 4 Valve Low Warning Trip Point
Valve Warning 150 1 20 REAL 4 | Valve Warning Hysteresis
Hysteresis gy
Valve Safe State 150 1 21 DINT Valve Safe State
Valve Safe Value 150 1 22 REAL Valve Safe Value
Sgirgroller Data 158 1 4 DINT 4 Flow Controller Engineering Units
Controller Warning Flow Controller Deviation Warning
Settling Time 158 1 15 DINT 4 Settling Time
Controller Warning 158 1 16 REAL 4 Flow Controller Deviation Warning
Error Band Error Band
Ramp Time 158 1 19 REAL Flow Controller Ramp Time
Setpoint Limit 158 1 194 REAL Flow Controller Setpoint Limit Value
Setpomt Limit 158 1 201 DINT 4 Flow C_ontroller Setpoint Limit
Action Behavior
Liri?sperature Data 164 1 4 DINT 4 Temperature Engineering Units
Temperature
Warning Trip Point 164 1 21 REAL 4 High Temperature Warning Trip Point
High
Temperature
Warning Trip Point 164 1 22 REAL 4 Low Temperature Warning Trip Point
Low
Temperature
Warning Settling 164 1 24 DINT 4 Temperature Warning Settling Time
Time
Active Alarms Mask 184 1 8 DWORD 4 Alarms Bits Mask
Active Warnings 184 1 9 DWORD 4 | Warmings Bits Mask

Mask
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Parameter Class Inst ID Data Type [S).iazt: Description
Supply Voltage . .
Warning Trip Point | 100 1 191 REAL 4 | Device power supply voltage high

warning trip point

Low
Supply Voltage . .
Warning Trip Point | 100 1 192 REAL 4 Ejv"'tfie p‘;‘i"r’ﬁr supply voltage warning
High PP
Supply Voltage . .
Warning Settling 100 1 193 DINT 4 | Device power supply voltage warning
Time settling time

Instance ID: 100
|
Device Type: MFM

Assembly Size: 108 Bytes / 54 Words

Table 57: MFM Configuration Assembly Definition

Parameter Class Inst ID Data Type g?zt: Description
Flow Data Units 169 1 4 DINT 4 Flow Engineering Units
Totalizer Units 169 1 125 DINT 4 Totalizer Engineering Units
Calibration 169 1 35 DINT 4 Selected Process Gas Instance
Instance
Flow Alarm Trip . . .
Point High 169 1 17 REAL 4 High Flow Alarm Trip Point
Flow Alarm Trip 169 1 18 REAL 4 | Low Flow Alarm Trip Point
Point Low
Flow Alarm 169 1 19 REAL 4 | Flow Alarm Hysteresis.
Hysteresis
Em Alarm Settling | 54 1 20 DINT 4 | Flow Alarm Settling Time
Flow Warning Trip . . . .
Point High 169 1 21 REAL 4 High Flow Warning Trip Point
Flow Warning Trip |, 59 1 22 REAL 4 | Low Flow Warning Trip Point
Point Low
Flow Wa_rnlng 169 1 23 REAL 4 Flow Warning Hysteresis
Hysteresis
Flow Warmning 169 1 24 DINT 4 | Flow Warning Settling Time
Settling Time 9 9
Zero _Operatlon 169 1 105 DINT 4 Duration for Sensor Zero Operations
Duration
Zero Warning Time 169 1 140 DINT 4 Time since last zero warning limit
Zero Warning Delay time after zero setpoint to
Settling Time 169 1 141 DINT 4 check zero quality
Zero Warning Band 169 1 142 REAL Excessive drift warning band
Zero Success Band 169 1 143 REAL Sensor zero operation success band
Ei?ﬁil,: Stream Flow 169 1 228 REAL 4 Backstream flow threshold 22
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Time

Parameter Class Inst ID Data Type [S).iazt: Description

Back_ Stre_am 169 1 229 DINT 4 Backstream flow settling time
Settling Time
'LI'J(re]E?Sperature Data 164 1 4 DINT 4 Temperature Engineering Units
Temperature
Warning Trip Point 164 1 21 REAL 4 High Temperature Warning Trip Point
High
Temperature
Warning Trip Point 164 1 22 REAL 4 Low Temperature Warning Trip Point
Low
Temperature
Warning Settling 164 1 24 DINT 4 Temperature Warning Settling Time
Time
Active Alarms Mask 184 1 8 DWORD 4 Alarms Bits Mask
Active Warnings 184 1 9 DWORD | 4 | Warnings Bits Mask
Mask
Supply Voltage . .
Warning Trip Point | 100 1 191 REAL 4 | Device power supply voltage high
L warning trip point

ow
Supply Voltage . .
Warning Trip Point | 100 1 192 REAL 4 IDeV'C.e power supply voltage warning
Hi ow trip point

igh
Supply Voltage . .
Warning Settling 100 1 193 DINT 4 | Device power supply voltage warning

settling time

Output Assemblies (a.k.a Consume Assemblies)

Process Control 1 (ID 101)

These assemblies are used to send data to the device. From the scanner
perspective these are outputs. Each assembly is defined to be used with a

certain type of connection: Exclusive Owner, Input Only, and Listen Only. See

Appendix A for more information on connection types. Refer to the object
definitions for more information on parameter in this assembly.

Instance ID: 101

Device Type: MFC

Assembly Size: 16 Bytes / 8 Words

Table 58
Data .
Parameter Class Inst ID Data Type Size Description
Setpoint 158 1 6 REAL 4 Flow controller setpoint
Valve Override 150 1 5 DINT 4 Valve Actuator Override Mode
Control Mode 158 1 TBD DINT 4 Flow controller operational mode
Fixed Control Mode 158 1 TBD REAL 4 Flow controller fixed controller mode

Value

actuator drive value
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Null Data (ID(s) 300 i 303)
|
Instance ID: 300 to 303

Device Type: MFC/MFM

Assembly Size: 0 Bytes / 0 Words

Assembly Definition

Null Data assemblies are used for Listen Only or Input Only connections where
no data is sent to the device, but an endpoint assembly must be defined when
the connection is established.

Input Assemblies (a.k.a Produce Assemblies)

These assemblies are used to retrieve data from the device. From the scanner
perspective these are inputs. Each assembly is defined to be used with a certain
type of connection: Exclusive Owner, Input Only, and Listen Only. See Appendix
A for more information on connection types. Refer to the object definitions for
more information on parameter in this assembly.

Detailed Process Monitoring (ID 201)
|

Instance ID: 201
Device Type: MFC
Assembly Size: 32 Bytes / 16 Words

Table 59
Parameter Class Inst ID Data Type 2?;: Description
Flow 169 1 6 REAL 4 Flow sensor value
Valve Position 150 1 6 REAL 4 Valve actuator position
Live Setpoint 158 1 202 REAL 4 Active setpoint
Valve Override 150 1 5 DINT 4 Valve override action
Active Alarms 184 1 4 DWORD 4 Active Alarms
Active Warnings 184 1 s DWORD 4 Active Warnings
Active Errors 184 1 3 DWORD 4 Active Errors
Device Status 184 1 6 DWORD 4 Device Status
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Totalizers and Other Process Conditions (ID 202)
|
Instance ID: 202

Device Type: MFC and MFM

Assembly Size: 36 Bytes / 18 Words

Table 510
Data L
Parameter Class Inst ID Data Type Size Description

Flow Totalizer 169 1 126 REAL 4 Flow sensor totalizer
Flow Hours 169 1 96 DINT 4 Total flow hours
Custqm Flow 169 1 130 REAL 4 Custom flow sensor totalizer
Totalizer
Temperature 164 1 6 REAL 4 Temperature

Active .
Process Gas Full 102 45 REAL 4 Selected process gas page calibrated
Scale Instance full scale
Process Gas
Calibration 169 1 35 DINT 4 Selected process gas page
Instance

Active
Process Gas 102 40 DINT 4 Selected process gas page gas
Standard Number Instance standard number

Active
FAT Date 102 Instance 300 DINT 4 Factory acceptance date
Device Input 100 1 190 REAL 4 Input voltage to MFC/MFM
Supply Volts

Flow and Detailed Device Status (ID 203)
|

Instance ID: 203
Device Type: MFM
Assembly Size: 20 Bytes / 10 Words

Table 511
Data -
Parameter Class Inst ID Data Type Size Description
Flow 169 1 6 REAL 4 Flow sensor value
Active Alarms 184 1 4 DWORD 4 Active Alarms
Active Warnings 184 1 5 DWORD 4 Active Warnings
Active Errors 184 1 3 DWORD 4 Active Errors
Device Status 184 1 6 DWORD 4 Device Status 25




Section 6 Detailed Configuration

Section 6: Detailed Configuration
- - - - - -]

Overview

This section is recommended for advanced users of EtherNet/IPE and
Brooks Instrument MFC/ MFM products.

This section details all the Classes, Instances, Attributes and Services
supported by the SLA58xx Series MFC/MFM. Differences between the
MFC and MFM device types are noted as exceptions in each sub-section.
The classes detailed in the following sections can be categorized into the
following functional groups to indicate what aspect of the device is being
configured:

Data Flow

Classes in this category define how data is moved to and from Application
classes to the Communication classes. Again, much of what is detailed in
this category is provided for informational purposes and is very limited in
its ability to be customized.

Application

This category of classes defines how the device is to function. In this
case, the attributes in these classes configure the behavior of an
MFC/MFM. Of all the categories listed here, this is the most
customizable.

The table below lists the classes accessible in the SLA58xx Series

MFC/MFM and their associated category. It also indicates if the class is present
in either of the MFC or MFM device types.
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Table 61: Accessible Classes

Section 6 Detailed Configuration

Class ID Category Instances MFC MFM

Identity Object 1 (0x01) Application 1 Y Y

Assembly Object 4 (0x04) Data Flow 5 Y Y

Device Management L

Object 100 (0x64) Application 1 Y Y
1-6 depending on the

Process Gas Object 102 (0x66) Application number of calibrations Y Y
stored in the device

Valve Driver Object 150 (0x96) Application 1 Y N/A

Flow Controller L

Object 158 (0Ox9E) Application 1 Y N/A

Temperature Meter L

Object 164 (0xA4) Application 1 Y Y

Flow Meter Object 169 (0xA9) Application 1 Y Y

Status Object 184 (0xB8) Applications 1 Y Y

In the ODVA specification, Instance O of both attributes and services are
referred to as Class Level attributes and services. Instance 1 and higher
are referred to as Instance Level attributes and services. This document
will refer to all Levels by their instance number to avoid possible

confusion.

The following details the meaning of the table heading names:

Attribute ID: The ID number of the attribute.

Name: The ODVA Specification label for the attribute.

Data Type: The ODVA Data Type for this attribute. See Appendix B for the
definition of each data type.

Access Rule: i Get O

Onl yo.

fiSet o

and/or written.

NV:ANVO =

The

metames v dlame of
means t hat t he
value of

its value will be retained after a power cycle.

V:AVoO

t his

val ue

of

t hvelatie méntory &dnd t e

=valuk lofehe attribute is in volatile memory and its value will
be returned to default after a power cycle.

Description: A brief description of the meaning of the attribute.

Notes: Any additional notations of importance about the attribute. These notes
will be found in the same section as the table.
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Section 6 Detailed Configuration

Identity Object [0x01]
Device Type(s): MFC and MFM
The Identity Object contains informational attributes that uniquely
describe the device.

Example:

The use of attributes Vendor ID, Device Type, Product Code, and
Serial Number together uniquely describe this device from any other
device.

Attributes
]

Table 62: IdentityInstance 0 Attributes

Attrib Data Access
ID Name Type Rule NV Description Notes
Revision of the Identity | If updates require an increase
. object class definition upq this value, then the value of th
1 Revision UINT Get V' | which the implementation| attribute increases by 1.
is based. Range 1 65535
Table 63: Identity Instance Attributes
Attrib Data Access

ID Name Type Rule NV Description Notes
ID Number assigned to _

1 Vendor ID UINT Get NV vendor by ODVA Brooks Instrument ID = 246
Numeric identifier
indicating the ODVA Device Type = 430x2B)

2 Device Type UINT Get NV | Device Profile
implemented by the See ONot e: De
device

3 | Product Code UINT Get | v | 'dentification of goroduct |\ oo o vy = 7
of an individual vendor.

. STRUCT
Revision of: Revisi fthe device th
: evision of the device the . )
4 Major Revision USINT Get NV Identity Object represents See oNote: Re
Major Revision USINT

Summary status of the . .

5 Status WORD Get Vv . See ONot e: St 4
device.

6 Serial Number UDINT Get NV | Serial number of device. Se?ove\/ oNote: Se

SHORT Human readalel
7 Product Name STRING Get NV Identification.
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Note: Device Type

Note: Revision

Note: Status

Section 6 Detailed Configuration

The device profile includes both an Identity and the Device Management
Objects. Both objects contain an attribute that defines the kind of device
this implementation supports. In this object the Device Type is assigned a
numeric value of 0x2B. This number corresponds to the device profile ID
contained in the ODVA specification. This attribute should not be confused
with the Device Manager Device Type attribute [0x64, 1, 1] which is
represented as a STRING (Short String) data type.

The ODVA specification defines Major Revision as a significant change
to the fit, form, or function of the product. Minor Revision is defined as
changes that do not affect user configuration choices such as bug fixes,
hardware component change, labeling change, etc.

The Status attribute of the Identity Object represents a summary status of
the entire device. The definition of each bit in this attribute is defined by the
ODVA EtherNet/IPE specification. The Status Object (0xB8) provides
detailed status of the operation of the MFC.

Table 64: Identity Object [Ox1] Status

Bit Label Description
A Value of (1) indicates a Class 1 Implicit connection of type
0 Owned Exclusive Owner has been established withdevice. Otherwise,
this bit will have a value of (0)
1-7 Reserved Always 0
One or more Warning Status bits are set in the Status Object (
8 Minor Recoverable Fault attribute (5)
9 Reserved Always 0
) One or more Alarn$tatus bits are set in the Status Object (184
10 Major Recoverable Fault attribute (4)
) One or more Error Status bits are set in the Status Object (184
11 Major Unrecoverable Fault | attribute (3)
12-15 | Reserved Always 0
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Note: Serial Number

This Serial Number attribute differs from the Device Manager Serial

Number attribute [0x64, 1, 9] whereby the Identity Object attribute [0x01,

1, 6] is strictly a numeric value that is guaranteed to be unique by the

manufacturer acrossallét he manuf acturerdéds product s
Manager attr i but eisé$rimgvalaelthat Shoutdrepnesent

the manufacturerdés method of defining ¢

Services
]

Table6-5: Identity Object Instance 8ervices

Service Code Service Name Service Description Details
OXOE Get Attribute Single Retu!rr)s the contents of the Appendlx D: Get Attribute
specified attribute Single
Table6-6: Identity Object Instance $ervices
Service Code Service Name Service Description Details
OXOE Get Attribute Single Retu!rr)s the contes of the Appendlx D: Get Attribute
specified attribute Single
Resets the DeviceNetinterfal See 6 Ser vi ce
0x05 Reset .
of the device. Below
Reset
Table 67: Reset Service Arguments
Parameter ) Parameter )
Name Data Type| Required| vjglue Semartics
Emulate as closely as possible cycling power on the item the
0 Identity Object represents. This value is the default if this
Type USINT N parameter is omitted (default).
1 Return as closely as possible to thd ofitbox configuration, then
as clsely as possible emulate cycling power.

Table 68: Reset Service Response

Parameter ) Parameter .
Name Data Type| Required Value Semantics

NO RESPONSE DATA

30



Section 6 Detailed Configuration

Assembly Object [0X4]

Device Type(s): MFC and MFM

The Assembly Object contains a list of attributes that data can be
written to (sink) and read from (source) via the Data Buffer (3)
attribute contained in this object. The Assembly Object is generally
assigned as the endpoint of an I1/0O Connection object (assigned
via the Path attributes in the Connection Obiject). In this way,
multiple pieces of data can be moved to and from the device with a
reduced number of network messages.

Assembly definitions supported by SLA5800 Series MFC/MFM

are definedinSecti on 5, oOData Assemblies. 0

Attributes
]

Table 69: Assembly Object Instance 0 Attributes

Attrib Data Access
ID Name Type Rule NV Description Notes
Revision of the Assembly| If updates require an increase
1 Revision UINT Get NV object class definition this valwe, then the value of thi

upon which the attribute increases by 1.
implementation is based | Range 1 65535

Table 610: Assembly Object InstancerdAttributes

Attrib Data Access
ID Name Type Rule NV Description Notes
If the assembly is used as an
ARRAY Zero or more attributes endpom_t inan aCt'V.e Cla_ss 1
3 DataBuffer of Conditional NV | thatcomprise the Data connection, then this attribute
BYTE Buffer will be Get only. Writing to thi

attribute will return a Device
State conflict error
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Services
|

Table 611: AssemblyObject Irstance 0 Services

Service Code Service Name Service Description Details
OXOE Get Attribute Single Retu_rns the gontents of the A_ppendnxD: Get Attribute
specified attribute Single
Table 612 Identity Object Instancé Services
Service Code Service Nane Service Description Details

Returns the contents of the | AppendixD: Get Attribute

0x0E Get Attribute Single specified attribute Single

Sets the contents of the
0x10 Set Attribute Single specified attribute with the
value passed with this servic

Appendx D: Set Attribute
Single
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Device Manager Object [0X64]

Device Types: MFC and MFM

The Device Manager Object contains product information about
the SLA5800 Series MFC/ MFM device such as serial number,
model number, firmware revisions, etc. The object also captured
device level operational parameters not specific to any other
application object defined in the device.

Attributes
]

Table6-13: Device Manager InstanceAXtributes

Attrib Name Data Access NV Desciiption Notes
ID Type Rule
Revision of the Device
- Supervisor object class | The current revision of this
1 |Revision UINT Get | NV fefinition upon which the | object is 02
implementation is based.

Table6-14: Device Manageinstance J1Attributes

Attrib Data Access

ID Name Type Rule NV Description Notes

. SHORT . Max. 8 Characters
1 Device Type STRING Get NV | Device model name AMECS or 6MEM

3 Manufacturer's SHORT Get NV ;Ziggrgtigrtgfethe Max. 20 characters
Name STRING . 6Brooks I nstr

device.
\ The manufacturer
4 Manufacturer's SHORT Get NV | specified model number | Max. 20 characters

Model Number STRING for the device

Software Revision| SHORT Revision level of the firm ) ) . .
5 Level STRING Get NV ware in the device. Note: ORevisi
6 Hardware SHORT Get NV Revision level of the hard
Revision Level STRING ware in the device.
, Serial number of device
7 Manufacturer's SHORT Get NV | assigned by the Max. 30 Characters

Serial Number STRING
manufacturer
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Table6-14: Device Manager Instancefitribut es cont 6d
Attrib Data Access
ID | Name Type Rule NV | Description Notes
Any additional
8 Device SHORT Get NV manufacturer specific Max. 50 characters
Configuration STRING information about the 606N/ AD
device
Main Board Boot SHORT Revision level of the Max. 8 Characters. See Secti
103 . Get NV | Main Board Bootloader S ’
loader Version STRING ) Revision Level
firmware
Device Configuration Level of
104 ) . DINT Get NV | the device assigned liye
Configuration ID
manufacturer
Input supply voltage to thd
190 Supply Voltage REAL Get \% device in Volts Volts
Supply Voltage Minimum threshold, in . .
191 Minimum Warning] REAL Set NV | Volts,to set the Supply \S/gﬁasictlon Note: Supply
Limit Volts Low Warningbit g
Supply Voltage Maximum threshold, in . .
192 Maximum Warning REAL Set NV | volts, to set the Supply \S/gﬁaSeectlon Note: Supply
Limit Volts High Warningbit 9
Supply Voltage The amount of time, in
193 | Warning Settiing DINT Set NV m|II|s_e_conds, the warning See Section Note: Supply
. condition must exist be | Voltage
Time . o
fore the warning bit is set
222 Power On Hours REAL Get NV | Power on time totalizer | Hours
Communications Revision level of the
250 Board Firmware SHORT Get NV | communications board Max_. .10 characters. See Sect
L STRING ; Revisin Level
Revision Level firmware
Communications Revision level of the
251 Board Hardware SHORT Get NV | communications board Max_. .10 characters. See Sect
L STRING Revision Level
Revision Level hardware
Communications Revisim level of the
252 Board Bootloader SHORT Get NV | communications Max_. .10 characters. See Sect
. STRING . Revision Level
Revision Level bootloader firmware

Note Revision Level

Attributes representing firmware revisions running in the device
are comprised of the major and minor revision level, separated
by a decimal point (for example, 1.04).
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Note Supply Voltage

The Device Manager Object reports the input supply voltage to
device. Warning status bits (See Status Object section) can be
used to indicate high or low input voltage condition. Setting
attributes 191 and 192 set the threshold values for setting the
status flags. The statuses are self-clearing when the voltage
returns within nominal range. Attribute 193 can be configured to
delay the setting or clearing of the status to minimize spurious
indications.

Services

Table 615: Device Manager Object InstanceSkrvices

Service Code Service Name Service Description Details
. . Returns the contents of the | Appendix D: Get Attribute
OxOE Get Atribute Single specified attribute Single
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Flow Meter Object (OxA9)
Device Types: MFC and MFM

The Flow Meter Object is responsible for reporting flow sensor values.
The Flow Meter Object in conjunction with the selected Flow Meter Object
can linearize the sensor values and convert measurements into
engineering data units.

Attributes
|

Table6-16: Flow Meterinstance 1 Attributes

Attrib Access -
D Name Data Type Rule NV Description Notes

Defines the Engineering Units
4 Data Units ENGUNITS Set NV | context ofFlow [6] and other
attributes in this object.

SeeNot® Dat a Uni
Default = Percent

This value is corrected,

. converted, and calibrated to
The amount of flow going through

6 Flow REAL Get \Y report the actual value of
the sensor
flow.
Data Units set by [4]
Alarm Tri Determires theFlow [6] value See ONote: St
17 . b REAL Set NV | above which an Alarm Condition | Data Units set by [4]
Point High ;
will occur
. Determines th&low [6] value See 6Note: St
18 A"“‘.”“ Trip REAL Set NV | below which an Alarm Condition ) '
Point Low Will oceur Data Unitsset by [4]

Determines the time that tirdow

i i See ONote: St
20 A_Iarm Settling DINT Set NV [6]_va|ue must exceed t_he Trip ee ol
Time Point before the exception Time in milliseconds
condition is generated.
. . Determnes theFlow [6] value See 6Note: 69
21 \F/’Va_rr:lgg :;“p REAL Set NV | above which a Warning Condition _ '
oint Hig will occur Data Units set by [4]
. . Determines th&low [6] value See 6Note: St
22 \F/)Ve_lrrtuEg Trip REAL Set NV | below which a Warning Condition . '
oint Low will oceur DataUnits set by [4]
Determines the time that tifréow
i i See ONote: St
o4 Warning DINT Set NV [6].value must exceed t_he Trip ee of
Settling Time Point before the exception Time in milliseconds

condition is generated.
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Table6-16: Flow MeterInstance 1 Attributegcontinued)

Section 6 Detailed Configuration

Attrib Access .
Name Data Type NV Description Notes
ID Rule
ggﬁbration Configures which S5as See Note 06Gas
35 . DINT Set NV | Calibration Object instance is )
Object ; - : Object I nstan
| currently active dr this object.
nstance
9 Flow Hours DINT Get NV Totgl hours of flow through the
device
The amount of timeised by the
105 | Zero Duration DINT Set NV | device to perform a device zero | Time in milliseconds
operation
Writé@ o this
Starts a devi starts a zero operation
112 | zero Enable BOOL set | v |°®& St."“ eviceensorzero provided devi
operation Operation I nh
See Section 7.1.6
125 | Totalizer Units|  DINT set | Nv | The engineering units usedireport] Se e Mata dni t
the totalizer values this object 6Totalizersbo
See Note [[edwt
126 | Flow Totalizer |  REAL set | nv | Tow@l gas flowed through the ,
device. Data Units set by [125]
Total gas flowed through the devig
i See Note [[edwt
130 Custqm Flow REAL Set Ny |Since the | a st .
Totalizer through Custom Flow Totalizer Data Units set by [125]
Control [131]
Custom Flow Commands start, stop and reset 0
131 | Totalizer DINT R/W \Y » S1Op See Note IMedwt
Custom Flow Tottzer.
Control
] See6 Not e: Stat
Zero Time limit since the last zero Section7.1.5
140 Recommend DINT R/W NV | operationghat will set the 'Zero L
. X Time in seconds
Time Recommended' status.
0 = Disabled
Jero Tol Thte n_urt'nttk)]ert ?t: s&(ajconds afltler O_‘;/o See 6Note: St
141 ero Tolerance DINT RIW Ny | Setpoint that the device will wai Section 7.1.5
Sette Time before gZdioecking
Recommendd st at |MFCOnly
Thetol and for which th See ONote: St
etoleranceband for which the | section 7.1.5
142 Zero Tolerancg REAL R/W NV | 'Zero Reommended' status will bg ~ _ ~.
Band . S 0 = Disabled
set ifwhen setpoint = 0%
MFC Only
The error band for which the 'Bad
Zero Warning' status will be set . .
143 Zero Success REAL R/W NV | after completiorof a zero operatior SeeoNot e: St at
Band . .| Section 7.2.5
andthe resulting zero exceeds thig
band
N The minimum time limit bet_ween Seed Not e : St at
144 Ze_ro M|n|mum DINT RIW NV two successful zero operations thd section 7.2.4
Drift Time must occur before an excessive z4 0 = Disabled

drift diagnostic will be run
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Attrib Name Data Type Access NV Description Notes
ID YPE 1 Rule P
Ex.cesswe Zerg A span adjustment to adjust/expal See6 Not e: St at
145 | Drift REAL R/W NV : .
. the Expected Drift rate Section 7.2.4
Multiplier
. An offset adjustment to .
Excessive Zerg - . SeeO Not e: St at
146 Drift Offset REAL R/W NV ?;jgst/expand the Expected Drift Section 7.2.4
148 | Total Drift REAL R The total zero drift since flowing Seeq Note: Stat
with current gas page. Section 7.2.4
. To retrieve data from the
149 %:L(l)eHlstory STRUCT of: R NV Eaé?aiglnime‘j on the last 128 zer Zero History Table see
P Service Code 0x32 below
Calibration The Calibration Instance at the tinj
UDINT ;
Instance of the zero operation
Zero Drift REAL The Zeropnft prior to ‘
commencing the zero operation
Temperature REAL The Temperature, in Celsius, prio
to commencing the zero operation
Power On Total power on hours at the time d
UDINT .
Hours the zero operation
The percentage of setpoint by gee?_ N‘;:;f 39 - Stat
. which if 'Flow' does not exceed wi| =€ction 7.5.
222 No Flow Limit REAL RIW NV raise an 'Active_Alarms_No_Flow] Units in percent
status is raised MFC Only
o ) See6 Not e: St at
No Flow The time in which a N Flow Section 7.3.3
223 . . DINT R/W NV | condiion must exists before a S
Settling Time - Time in milliseconds
status is raised.
MFC Only
The percentage of setpoint by 3 ]
which if 'Flow' does not exceed wi gee?_ N gzt 3eraad ; 353t at
Choked Flow raise an ection /7.z. -5
224 Limit REAL RIW NV ‘ActiveWarnings_Choked_Fig or | Units in percent
‘Active_Alarms_Choked_Flow’ MFC Only
status is raised
The timein which a choke fi See6 Not e: Stat
e timein which a choke flow Section 7.2.3 and 7.3.3
225 Choked Flow DINT R/IW NV | condition must exists before a R
Settling Tiome o Time in milliseconds
status is raised.
MFC Only
The time remaining in hours until
226 | OverhauiDue DINT RIW device requires service. Whenthil g o o\ o t sebelowT i n
timer reaches @Overhaul Due
Warningstatus shall be set
The time remaining in hours until
Calibration the device needs to be recalibrate
227 Due DINT R/W NV | When this timer reaches 0, See Not ebelowl i n

&Calibration Due Warningstatus
shall be set
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Section 6 Detailed Configuration

Attrib Name Data Type Access NV Description Notes
ID YP 1 Rule P
Backstream Thethreshold by which reverse | See6 Not e: St at
228 L= REAL R/W NV | flow must exceed to raise a Section 7.4.1
Flow Limit o
backstream error status Units in percent
Backstream The time in which a baektreaming| Seed Not e: St at
229 : o DINT R/W NV | flow condition must exist before a| Section 7.4.1
Time Limit o . . .
status $ raised. Time in milliseconds
Flow Totalizer The threshold by which Flow
Totalizer[126] must exceed befordf See6 Not e: St adt
230 Overflow REAL R/W NV : . . .
adrotalizer Overflow' status is Section 7.2.12
Threshold raised

Note: Data Units

The value of this attribute is limited to the values specified in the
Volumetric Flow Units Table in Appendix C - Data Units.

Note: Status
Status bits associated with this object are listed below. See section 7 for
details on specific status and behavior.

[Active_Errors]{184-1-3}, Bit 2: Back Streaming Error
[Active_Alarms]{184-1-4}, Bit 0: Low Flow Alarm
[Active_Alarms]{184-1-4}, Bit 1: High Flow Alarm
[Active_Alarms]{184-1-4}, Bit 2: No Flow Alarm
[Active_Alarms]{184-1-4}, Bit 3: Choked Flow Alarm
[Active_Warnings]{184-1-5}, Bit 0: Low Flow Warning
[Active_Warnings]{184-1-5}, Bit 1: High Flow Warning
[Active_Warnings]{184-1-5}, Bit 3: Choked Flow Warning
[Active_Warnings]{184-1-5}, Bit 4: Excessive Zero Drift Warning
[Active_Warnings]{184-1-5}, Bit 5: Bad Zero Warning
[Active_Warnings]{184-1-5}, Bit 17: Calibration Due
[Active_Warnings]{184-1-5}, Bit 18: Totalizer Overflow
[Active_Warnings]{184-1-5}, Bit 19: Overhaul Due

=4 =4 =4 -8 =8 -8 -8 -8 -8 - -a o8

Note: Gas Calibration Object Instance
The value of this attribute is limited to the number of Process Gas Object

instances configured in the device. The minimum value is 1, which is also
the default value.
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Section 6 Detailed Configuration

Note: Totalizers
There are two totalizers: Flow Totalizer [126] and Custom Flow Totalizer
[130]. The behavior of each totalizer is described in the following
sections. The units of measure for both totalizers is set using Totalizer
Units [125].

Flow Totalizer
Flow Totalizer [126] is a count-up flow totalizer. The attribute can be set
to any value. If this totalizer value exceeds Totalizer Overflow Threshold
[230], status Active_Warnings_Totalizer_Overflow {184-1-5} will be set.
Setting this totalizer value below the overflow threshold will clear the
status.

Custom Flow Totalizer

Custom Flow Totalizer [130] is a count-up flow totalizer. This totalizer
value is controlled by Custom Flow Totalizer Control [131]. Options for
controlling the totalizer are Run (1), Stop (2), and Reset (3). Reading
Custom Flow Totalizer Control [131] will return the current operational
state of the timer: Run (1) or Stop (2). When the Reset (3) command is
written to Custom Flow Totalizer Control [131], the totalizer will reset to
zero, and then return to its operational state prior to writing the reset
command.

Note: Timer

There are two countdown timers, Overhaul Due [226] and Calibration Due
[227], and one count-up timer Power On Hours [222].

Countdown Timers

Overhaul Due [226] and Calibration Due [227] are countdown timers.

These timers can be utilized to raise preventative maintenance and

calibration events. Counting down commences when the device is

fl owing gas. When the counters reach
[Active_Alarms_Overhaul_Due] [184-1-5], and

[Active_Alarms_Calibration_Due] [184-1-5] will be set. Writing a non-zero
value to these timers wild!/l clear their
be written to at any time.

Count-Up Timers

Power On Hours[222] is a count-up timer that represents the total time, in
hours, that the device has been powered on. This timer is not resettable.
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Section 6 Detailed Configuration

Services
|

Table6-17: Flow Meterinstance 1 Services

Service Service Name Service Description Details

Code

Get Attribute Returns the contents of the specified Appendix D: Get Attribute
O0x0E : . !

Single attribute Single

. Sets the contents of the specified R .

0x10 Set Attribute attribute with the value passed with Append|x D: Set Auribute

Single . . Single

this service
. Returns an entry in the Zero History . .

0x32 Get Zero History Table[149] See Service Details

Service Detail

Table 618 Get Zero History Service Arguments
Parameter Data Required Parameter
Name Type q Value

Semantics

This parameter is the index into the Zero History
Array Index UDINT Y 1-128 Table. A value of 1 is the most recent entry in the
table, a value of 128 is the oldest entry.

Table 619: Get Zero History Service Response
Parameter Data Parameter

Name Type Required value Semantics
Calibration UDINT v 1-6 The Cgllbratlon Instance at the time of the zero
Instance operation
Zero Drift REAL v ) The Zgro Drift prior to commencing the zero
operation
Temperature REAL v ) The Tgmperature prior to commencing the zero
operation
Power On REAL v ) Total power on hours at the time of the zero
Hours operation
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Section 6 Detailed Configuration

Valve Driver Object [0x96]
Device Types: MFC

The Valve Driver is responsible for management of the actuator device
controlling the process.

Attributes
|

Table 620: Valve Driver Objectnstance 1Attributes

ID Name Data Access NV Description Notes
Type Rule
5 Overide DINT Set Vv Speqlfles a direct override of the §ee Note .
physical actuator 60Overrid
The value of the analog output signal see Note
below.
6 Value REAL Get v used to drive the physical actuator o
Units in Percent
Warning Trip Point Determines the Value[6] above whict] o2& €4 B¢
18 /arning Trip Poin REAL Set NV etermines the .aue.[ ] above which aqw.
High a warning condition will occur o
Units in Percent
Warning Trip Point Determines the Value[6] below whic| o2& '8¢ 2@
19 arning Trip Poin REAL Set NV etermines e”aue.[] elow which paiow.
Low a warning condition will occur

Units in Percent

Determines the Value[6] that must
20 | Warning Hysteresis| REAL Set NV | recover from a warning condition to
clear the warning status

See I$dtad
below.

Specifies the behavior for the physicg
21 Safe State DINT Set NV | actuator in an Opetianal State other
than Executing State

See Note
Statew b

The analog output signal value that ig
indicated by Value[6] if the Safe
State[21] is conf
Val uebd

22 Safe Value REAL Set NV Default = 0%
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Note: Override

Table6-21: Override

Section 6 Detailed Configuration

The following table outlines the valid actuator override types.

Value State Description
0 Normal Actuator is under normal operational control
1 Closed Actuator is driven fully closed
2 Open Actuator is driven fully open
3 Hold Actuator is held to last updated analog output signal prior to assertion of override
4 Safe State | Actuator is driven to the condition specified by the Safe State[21] attribute
Note: Valve

Operational Range:

To interpret the value of this attribute, it is important to understand the
following terms:

This is the range that is reported by Value [6]. The operational range of
the actuator is full range that the actuator can be driven to move. This
corresponds to Value [6] values of 0 to 100%.

Nominal Control Range:

The nominal control range is a set of values that the actuator is driven to
that maps directly between no flow and full-scale flow. This set of values
is a sub-range within the large operational range of the actuator.

Example, the nominal control range for a 0 to 100 SCCM device flowing
nitrogen could be as follows:

at 0 SCCM Actuator = 20%

at 100 SCCM, Actuator = 30%

Under normal operational control (no override), the actuator generally
operates in the nominal control range. The upper end of the control range
is not an absolute limit under normal control. The controller will drive the
actuator to whatever value is necessary to control flow. For example, if a
restriction occurred upstream of the device resulting in reduced supply to
the device, the controller will drive the actuator beyond the nominal
control range to maintain control.
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Status

Status bits associated with this object are listed below. For details, see
Section 7.

1 [Active_Warnings]{184-1-5}, Bit 8: Valve High Warning

1 [Active_Warnings]{184-1-5}, Bit 9: Valve Low Warning

Safe State

The following table outlines valid values for this attribute. This table
applies for normally closed and normally open valves.

Table6-22: Safe State

Value State Description

0 Closed The actuator will be driven closed (0%)

1 Open The actuator will be driven open (100%)

5 Hold Last | The actuator will be driven to the last updated value of the analog output just prior to the entering of
Value the safe state.
Use Safe

3 Value The actuator will be driven to the value configured in Safe Value [22]

Services

Table6-23: Valve Driver Objectnstance 0 Services

Service Service Name Service Description Details
Code
Ox0E Get Attribute Single | Returns the contents of the specified attribute gﬁ%ﬁgdlx D: Get Attribute
Table6-24: Valve Driver Objectnstance 1 Services
Service Service Name Service Description Details
Code
Ox0E Get Attribute Single Returns the contents of the specified attribute gﬁ%ﬁgd'x D: Get Attribute
0x10 Set Attribute Single Sets the contents of the _specﬂed attribute with Appendlx D: Set Attribute
the value passed with this service Single







