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Essential Instructions
Read before proceeding!

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

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

+ Readallinstructions priortoinstalling, operatingand servicing the product. Ifthis instruction manualis not the correct manual, please see back cover
for local sales office contact information. Save this instruction manual for future reference.

A WARNING: Do notoperate thisinstrumentin excess of the specificationslistedinthe Instructionand Operation Manual. Failureto
heed this warning can result in serious personal injury and / or damage to the equipment.

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

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

WARNING: Prior to installation ensure this instrument has the required approval ratings to meetlocal and national codes. Failure to heed this warning can

A resultinserious personalinjuryand/ ordamageto the equipment.

+ Installyourequipmentas specified in the installation instructions of the appropriate instruction manual and perapplicable local and national codes.
Connect all products to the proper electrical and pressure sources.

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

* Pleasemakesurethatthe processline pressureisremoved priortoservice. Whenreplacementparts are required, ensure thatqualified people use
replacement parts specified by Brooks Instrument. 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.

+ Ensurethatallequipmentdoors are closed and protective coversareinplace topreventelectrical shockand personalinjury, except
when maintenance is being performed by qualified persons.

WARNING: For liquid flow devices, if the inlet and outlet valves adjacent to the devices are to be closed for any reason, the devices must be completely

A drained.Failuretodosomayresultinthermalexpansionoftheliquidthatcanrupturethedeviceandmaycause personalinjury.

European Pressure Equipment Directive (PED)

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

*  Products described in this manual are in compliance with EN directive 2014/34/EU.

+ AllBrooks Instrument Flowmeters fall under fluid group 1.

+  Products larger than 25mm or 1" (inch) are in compliance with PED category I, Il or 11

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

European Electromagnetic Compatibility (EMC)

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

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

Quality of the signal cable, cable glands and connectors:

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

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

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

The shield should be terminated to an earthground. Card Edge Connectors are standard non-metallic. The cables used must be screened with
100% shield to comply with CE certification. The shield should be terminated to an earth ground. For additional instruction regarding

Protective Earth (PE) Connections please refer to Section 2, Electrical Interface page 31.
For pin configuration: Please refer to the enclosed Instruction Manual.

ESD (Electrostatic Discharge)

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

Handling Procedure:

1. Power to unit must be removed.

2. Personnelmustbe grounded, viaawrist strap or other safe, suitable means before any printed circuit card or otherinternal device is installed,
removed or adjusted.

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

Comments

Thisinstrumentis notuniqueinits content of ESD (electrostatic discharge) sensitive components. Most modern electronic designs contain components

thatutilize metal oxide technology (NMOS, SMOS, etc.). Experience has proven thateven small amounts of staticelectricity candamage or destroy these

devices. Damaged components, even though they appear to function properly, exhibit early failure.
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Section 1: Introduction

Section 1 Introduction

Thank you for purchasing a Brooks Instrument mass flow device. This
manual is an installation and operation manual for your instrument. If you
have purchased a Brooks®Digital Mass Flow Product with RS485,
DeviceNet®, Profibus®, EtherCAT®or EtherNet IP™ communicatons, a
separate supplemental manual is also available as part of the operating
documentation.

Brooks Instrument mass flow measurement instruments are designed for
accurately measuring (MFMs) and rapidly controlling (MFCs) flows of
gases. This instruction manual is intended to provide the user with all the
information necessary to install, operate and maintain these devices. This
manual is organized into the following sections.

Section 1 Introduction
Section 2 Installation
Section 3 Operation
Section 4 Maintenance

Section A Essential Instructions
Back Cover Warranty, Local Sales/Service Contact Information

It is recommended that this manual be read in its entirety before attempting
to operate or repair these devices.

It is the user’s responsibility to select and approve all materials of
construction. Careful attention to metallurgy, engineered materials
and elastomeric materials is critical to safe operation.




Section 1 Introduction

Specifications (Reference Tables 1-1 and 1-2)

A WARNING

Do not operate this instrument in excess of the specifications listed
below. Failure to heed this warning can result in serious personal
injury and/or damage to the equipment.

A WARNING

When using ANSI/ISA SP-76 downport process connections, refer to
substrate manufacturer's operating pressure limits (some
substrates are rated lower than 70 bar /1000 psi).
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Table 1-1 SLA5800 Series Standard Specifications

SLAS5800 Series Standard

Flow Ranges and Pressure Ratings:

Mass Flow
Matar
rodel

SLASBSD

Mass Flow
controller
Maodel

SLASES]
SLASES2

SLASESE]
SLASRSE3

15

100

Maximum Operating
Pressure

PED Module H
Category

Flow Ranges

NZ Eq. Ratings

Max. R5. optional 1

4500 psli2 0 Dar g Madmum
Fhorwy it 101 Mz

MA*

NA

Standard !
1500 psi/103 bar

SEP

50 |pm

150 lprm*
2500 lpm

SEP

Category 1 for all 150 Ib flanges
Category 2 for all other connections

| 1500 psi/103 bar
1000 psid 70 bar

1 Sanitary fittings - Modal coda SA 5B, 5C,

5D B 5E rmted to 500 psi Masi mum Pressure

&0 Iprm of H2 possible with decreased accuracy in mechanical connection section = 40 psig inlet required for flows greater than 100 lpm N,

equivalent.

# 4500 psif310 bar available as a special on SLASES] only

SLASBE0/ B0 SLASES1E] SLASRS3/E3

PERFORMANCE

Flow Accuracy (sccuracy includes
uncertainty from reference !hlﬁli:]"

control Range
Repeatability & Reproducibility
Linearity

Response Time [Sextling Time within
12% E5. for 0-100% command step)

Zero Stability

#acouracy at callbration conditions
RATINGS
Operating Temperature Range
Minimum Pressure Differential
(Controllers)

Maximum Pressure Differential
(Contrellers)

Leak Integrity (external)

valve shut Down (leak by) ®
MECHAMNICAL

+0.9% of 5P (20-100% F5), £0.9% of 5.P. (20-1007% F.5.),

+0.18% of F5. (20% F5) +0.18% of F.5. [2-20% F.5.)

=1100 slpm F.5.:
+1.0% of F.5.
100:1 for FS. from 1-50 Ipr (50:1 for all other FS. flows)
0.20% 5P
Included inaccuracy
< 1 sacond < 3 seconds

= +02% F5. per year
Zero: <005% of F5 per ®C. Span: <0.1% of 5P per °C
HIEA% per pa (0-200 psi Nz

<0, 2% F5. maximum deviation from specified accuracy after re-zemsing

-14 to 65°C (7 to 148°F)

5 psif0.35 bar 10 psi069 bar Min.: 7.5 psifQ52 bar at 500 lpm
Min: 14.5 psid1.00 bar at 1000 lpm
Min: 35.0 psii2.41 bar at 2500 lpm
Application spedfic up to 50 psif3 45 bar 300 psif20.0 bar

4500 psif 300 bar (limited conditionsy”
Tl 0F® atrn. cofsec He
<13%of F5

Valve Type
Primary Wetted Materials

Normally Qossd, Nermally Open, Meter

316L Stainless Steel High-Alloy Stainless Stesl, Vitone lucroelastomers (optional Buna-MN, Kalreze, TefloniyKalrezs,

and EPDM

DIAGMOSTICS

Status Lights
Alarms®
DiagnosticService Port

MFC Health, Metwaork Status

Control Valve Output, Flow Totalizer, Metwork Interruption, Owver Temperature, Power SurgeiSag, Service Required

R5485 via 2.5mim jack

# Alarm modes are dependent on the communications imterface. These are describad in the comesponding digital communication interface manual.
® Hazardous area certifications havea ternpermture mnge limitation of 565°C,

7 =1500 psi DP as a Special Order

# Metal and Teflon Sests <5% of Full Scale
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Table 1-2 SLA5800 Series Biotech Specifications

SLAS5800 Series Biotech
suasssen susesvie susasin

Full Scale Flow Range [N, Eq.) 5 sccm -50 Ipm 15 150" [prn 100 -2500 |pm

Gasses Supported® Air, CO:, Nitrogen & Oxygen

Hmm[am.::ym +0.0% of 5P, (20- 1009 F.5.)
linearity and calibration system +0.9% of S.P. (20-100%F.5.) +0.18% of 5. (0.67-20% F5.)
uncertainty) * +0.18% of F.5. Q0R6 F.5) >1100 slpm FS.

+1.0% of FS.

Repeatability & Reproducibility 0,200 5P,

Tumdown [control range) 2501 2501 1501

Response Time < 1 5acond < 1 Second < 3 Seconds

Zero Stability <+ 0.2%F.5. per year

Temperature Coefficient <1005% F.5. per “C

Valve Shut Down (leak-by) 0,005 scom 155 sccm

1 Maximum flow depends on pressure conditions; consult Applications Engineering for details
2 Calibration on 0z available as an option on SLASS50/60 & SLASS51/61
3 Accuracy at Calibration Conditions

e . .

Inlet Pressure H.irlge“: 5 psig to &80 psig 10 psig to &0 psig 8 psig to 60 psig
Outlet Pressure Range: Atmospheric Atmaspheric Atmospheric
Maximum Pressure Same as standard

Differential Pressure [controller only) &0 peig®

Valve Configuration Standard SLA with Special Factory Tuning/Mormally Clased

Ambient Temperature Range -14°C-50'C

Sensor Design Enhanced construction to meet industry standards for cleanliness

4 Performance at minimum inlet pressure will be gas and flow range dependent. Consult Application Engineering for details.
5 Maximum pressure drop. Actual prassura drop will be gas and flow dependent. Consult Application engineering for details.

Code Option Option Dezcription

Performance Package ®

Premium Package 7

Performance Package with CO: Calibration®
Premium Package with CO= Calibration ®

Biotech Options Packages

= = =N

& Performance Package must be ordered for basic Biotech model faatures;
7 pramium Package includes Performance Package featuras.
® Mot available on SLAS8S3 or SLASE63



Table 1-3 Electrical Specifications

Electrical Specifications

Communication Protocol

Electrical Connection

R5485 Profibus®

1 3 15-pin Male Sub-D,

A 1 3 9-pin Female
Sub-0v
Analog O 05V, 1-5V, 010V,
0-20 mA, 420 mA
Power Max./Purgs From +13.5 Wdc to
+27 Wdc
Powver Requirarments Watts, Ma Vahe Crifice = QW0R2" BW
Vahve Orifice < Q0327 5\W
Without Valwe: 2 W
‘Web-based Mebhwork Settings Interface WA

FLOW INPUT (VOLTAGE) SPECIFICATIONS

1% 15-pin Male Sub-Dy

Section 1 Introduction

13 M12 with 1 3 5-pin M8 with 1 3 5-pin M2 with
threaded coupling nut threaded coupling nut  threaded coupling
(B} 2x RI45 nut/ 2x RI45
MA 0-5¥ N/
From +11 VWdc to From +13.5 Vdc to Fram +13.5Vdc to
+25Vde +27 e +27 Vdc

Vabe Orfice = 00327 100 Vahe Orifice= QD327 BSW  Vahve Orifice= QDS 10W
Vake Oifie <0032 7W  Valve Orfice 2 Q0327 55'W Vahe Orifiesn oz TW

Withourt Vahe: 4W Without Vale:25W WithoutVahe3W
A WA MNetwork configuration
EDHR Metwork

addess i 1921681.100

Mominal Rangs 0-5 Vdc, 1-5Vdc or 0-10Vdc
Full Range (-0.5) -1 Vdc

Absolute Max. 18V pwithout damage)
Input Impedence =200 kOhms

Required Max. Sink Current 0.002 mA

FLOW INPUT (CURRENT) SPECIFICATIONS

Mominal Range 4-20 mi& or 0-20 mA

Full Range 0-22 mA

Absolute Max. 24 mA (without damage)
Input Impedence 100 Ohms

FLOW QUTPUT (VOLTAGE) SPECIFICATIONS

Mominal Range 0-5 Vde, 1-5 Vide or 0-10Vide

Full Range {-13-11 ¥dc

Miin Load Resistance 2 kDhms

FLOW OUTPUT (CURREMNT) SPECIFICATIONS

Mominal Range 0-20mA or 4-20 mA

Full Range 0-24.6 MA (@ 0-20 mA); 2.8-24.6 MA (D 4-20 mA)

Max. Load 380 Ohms (for supply voltages < 16 Vdg
AMALOG IYO ALARM OUTPUT*

Type Open Collector

Mz, Closed [On) Current 25 mA

Max., Open [Off) Leakage TpA

Max. Open [Off) Voltage 30 Vdc

AMALOG I/O VALVE OVERRIDE SIGMAL SPECIFICATIONS*™
Floating/Unconnected Instrument controls valve to command set point
VOR = 0.3 Vidc Valve Closed

1Vdc < VOR = 4 Vdc Valve Normal

VOR = 4.8 Vidc Valve Open

Input Impedence 200 kOhms

Absolute Max. Input {-25 ¥Wdc) < VOR < 25 Vdc (without damage)

*The Alarm Output is an open collector or "contact type” that is CLOSED (on) whenever an alarm is active.

The Alarm Output may be sat to indicate any one of various alarm conditions.

* Thie Valve Override Signal (VOR) is implementad as an analog input which measures the voltage at the input and controls the

valve based upon the measured reading as shown in this section.



Table 1-4 SLA5800 Series Certifications

Section 1 Introduction

Applicable
Mark Agency Certification Standard Details
Class I, Div 2, Group A, B, C, D
o UL Class |, Zone 2, lIC T4 UL & CSA
GNI]S (Recogonized) | Class Il, Zone 22 Standards E73889 Vol 3, Sec 4

@ ATEX

113G ExnAIIC T4 Ge

EN60079-0:2012
EN 60079-15:2010

KEMA 04ATEX 1118X

113G ExnAIIC T4 Ge

IEC 60079-0:2011

IECEx IEC 60079-15:2010 | IECEx DEK 14.0072X
KS 15-AV4B0O-0641
KOSHA ExnA lIC T4 15-AV4B0O-0640
CE EMC Directive 2014/30/EU EN:61326-1:2013 EMC
c € Directive 2011/65/EU RoHS

*ATEX/IECEx Special Conditions for safe use:

1.

The module shall be installed in a suitable enclosure providing a degree of protection of
at least IP54 according to EN 60529 / IEC 60529, taking into account the environmental
conditions under which the equipment will be used.
When the temperature under rated condition exceeds 70 °C at the cable or conduit entry
point, or 80 °C at the branching point of the conductors, the temperature specification of
the selected cable shall be in compliance with the actual measured temperature values.

Provisions shall be made to prevent the rated voltage from being exceeded by transient

disturbances of more than 40%.

The equipment shall only be used in an area of not more than pollution degree 2, as
defined in IEC 60664-1.
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China RoHS Declaration Table*
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Product Family:

Product Model:

SLAS5800 Series Pressure Controllers and Thermal Mass Flow Meters & Controllers

(Analog, RS485 , DeviceNet™, Profibus, Ethercat, Ethernet/IP™)

SLA5810 and SLA5820 Pressure Controller SLA5840 Remote Transducer Pressure Controller
SLA5850, SLA5851, and SLA5853 Thermal Mass Controllers

SLA5860, SLA5861 and SLA5863 Thermal Mass Meters

Table 1: Names and Contents of Toxic or Hazardous Substances or Elements

=1 EEEEYEETRNERREE

FRORAE A HARR
EFUP
@ E5EEYREITER
Toxic or hazardous Substances and Elements
BRI FR h xR R NI SRR IR g
Part Name Lead Mercury | Cadmium | Hexavalent Chromium Polybrominated Polybrominated diphenyl ethers
(Pb) (Hg) (Cd) (Cr (V1)) biphenyls (PBB) (PBDE)
ENR e 2
Printed Circuit X o] 9] o] 9] o]
Assemblies
FHA R R
Cables and X (0] O (0] O (0]
Connectors
Fefk
Housing (0] (0] (0] (0] (0] (0]
WS4
Mechanical 0o 0} 0o 0} O O
Parts

O ®NxBEESYREZEM AR E RIS B9 SJ/T11363-2006 MERIREZERLAT

O: Indicates that this toxic or hazardous substance contained in all of the homogeneous materials for this part is below the limit

requirement in SJ/T11363-2006.

X ZRNZESHEEMREVEZEMHIIRE B RIS BB SJ/T11363-2006 HIERIFREEK.

X: Indicates that this toxic or hazardous substance contained in at least one of the homogeneous materials used for this part is above the

limit requirement in SJ/T11363-2006

IMREARR ( EFUP) M RREEMERENILAIAS | MIERETA. ERPRAERTRE RF M aErfE T IE

The Environmentally Friendly Period (EFUP) for the product and its parts are per the symbol listed, unless otherwise marked. Use Period

is valid only when the product is operated under the conditions defined in the product manual.

*Certain special SLA’s have Chine RoHS labels, so this table applies to those cases only
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Reference Conditions

Due to effects of pressure and temperature on the compressibility of
gases, specific reference conditions must be used when reporting
volumetric flow rates in mass flow terms. For example, the unit of measure
SCCM (standard cubic centimeters per minute) refers to a volumetric gas
flow at a standard reference condition, NOT the actual volumetric gas flow
at the actual operating pressure and temperature. The key point is that the
MASS FLOW of the gas is fixed, but the reference volumetric flow can be
reported differently based upon the standard reference condition used in
the calculation.

Throughout the world, there are differences in terminology when describing
reference conditions for gases. The words “normal conditions” and
“standard conditions” are sometimes used interchangeably to describe the
reference STP (Standard Temperature and Pressure) for gases. Further
note that temperature and pressure values for standard or normal
reference conditions vary in countries and industries worldwide. For
example, the Semiconductor Equipment Manufacturing Industry (SEMI)
defines standard temperature and pressure conditions as 273.15 K (0 °C)
and 101,325 Pa (760 torr). The main concern is that no matter what words
are used for descriptive purposes, a gas mass flow rate must have a
defined standard pressure and temperature reference condition when
performing a volumetric conversion.

Biotech Options Packages

The SLA58XX mass flow controllers and meters are available with two
biotech options packages - Performance and Premium - that include a
number of enhanced features designed for the biotech industry and for
bioreactors/fermenters specifically. The specifications are shown in Table
1-2. Instructions for changing between the four available gasses are
included in Section 3 on page 33 of this manual.

PC-based Support Tools

Brooks Instrument offers a variety of PC-based process control and service
tools to meet the needs of our customers. Smart Interface may be used with
any unit supporting RS485 S-Protocol in a multidrop configuration, thus
allowing users to control and monitor their Brooks devices. The Brooks
Expert Support Tool (BEST) may be used to monitor, diagnose, tune and
calibrate Brooks devices equipped with DeviceNet communications. The
Brooks Expert Support Tool interfaces with Brooks products via a special
service port.



Section 1 Introduction

| e

Smart Interface, Model 0260 offers a user —|| RS485
friendly and powerful Dynamic Data
Exchange software program between
the Brooks Digital mass flow products
and Windows based high level
applications software.

Remote
power supply 5

_.:|7

Remote or Internal
RS485/RS232/USB
Converter

Brooks Digital Mass Flow
Meters and Controllers
provided with digital

— communications, RS485

g multi-point interconnection.

Fast Response Performance

The curves in Figure 1-2 depict the MFC output signal and actual
transitional flow to steady-state when gas flow enters into process
chamber, under a step response command condition.

A\
____\\_________

Figure 1-1 General Wiring

Brooks devices also feature adaptive (optimized) PID control, including fast
response. and linear ramp-up and/or ramp-down control characteristics.

Calibration Selection

Select one of 6 calibrations via Brooks Expert Support Tool (BEST) or
digital signal (See communications protocol for your digital coms). Analog
devices can be switched via voltage signals to Pin 11 & 8 on Firmware
Version 1.18 & newer.

Selectable SoftStart

Processes requiring injection of gases can be adversely affected by
excessive initial gas flow. This abrupt injection of gas can result in process
damage from explosion or initial pressure impact. These problems are
virtually eliminated with the soft start feature.
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Linear ramp-up or ramp-up/down (Figure 1-3) set by user via software
tools or digital commands.

Linear ramp-up/ramp-down is adjustable at 200% per second down to
0.5% per second setpoint change.

100
90

80 r
70 (
60

40

Z0 \hh

COMMAND
ACTUAL FLOW
PERCENT OF FULL SCALE
on
)
|

Figure 1-2 Response Performance of Brooks Digital MFC

100 —
90 —
80
70 —
60
50 —
40 —

30
20 —
10 —

0 I \ \ \ I \ \ I \ I \ I \ I \
TIME (SECONDS)

Figure 1-3 Linear Ramp-up and/or Ramp-down from 200% Per Second Down to 0.5 % Per Second Setpoint Change
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15 FPIN MALL D7
CONNLC IOR DCITATL

© © © © © 0 ©

8 ),

D)

Function

Setpoint: Common Input (-)

Flow Signal: 0(1) -5 Vdc, 0-10 Vdc (Option), Output (+)

TTL Alarm: Open collector, Output (+)

Flow Signal: 0(4)-20 mA, Output (+)

Power Supply: +13.5 Vdc to +27 Vdc(+)

Not Connected

Setpoint: 0(4)-20 mA, Input (+)

Setpoint: 0(1)-5 Vdc, 0-10 Vdc, Input (+)

Power Supply: Common (-)

Flow Signal: Common, Output, (-)

Not Connected

Valve Override: Input

Auxilliary: RT Input, 0-5 Vdc, 0-10 Vdc, Input (+)

RS-485: Common B (-)

- | o] o - -U
Ao R33N oo afwv=2Z

RS-485: Common A (+)

-
a

Note: Aux Input is used for Remote
Transducer Pressure Controllers only.

Figure 1-4 SLA5800 Series RS485 15-Pin Analog Connector and Pinouts

RS485 Communications

The Brooks Digital Series is equipped with RS485 communication
capability. Refer to Figure 1-4 (Analog I/O pin connections), that enables
the device to communicate via a personal computer for process control.

Baud rate selections for the Brooks Digital Series related to RS485 are:
1200, 2400, 4800, 9600, 19200 and 38400 baud and can be selected via

the Brooks Expert Support Tool (BEST)

The RS485 is essentially a multidrop connection. It allows a maximum of
32 devices to be connected to a computer system. Personal computers are
not equipped with RS485 ports as standard. An RS232/USB to RS485
converter or RS485 interface board is therefore required to connect an
RS485 network to a standard personal computer. The RS485 bus, a daisy
chain network, meaning that the wires are connected at the units as in Figure 1-1.

11
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:':::::0;?

15-PIN SUB-D MALE CONNECTOR

9-PIN SUB-D FEMALE CONNECTOR

PIN #

FUNCTION

PIN # FUNCTION

SETPOINT COMMON

1

NOT CONNECTED

FLOW QUTPUT (0-5V, 1-5V, 0-10V)

NOT CONNECTED

ALARM CUT

RXD/TXD - B - red wire

FLOW QUTPUT (0-20mA, 4-20mA)

NOT CONNECTED

POWER SUPPLY (13.5-27V)

GROUND

NOT CONNECTED

+5Vdc

SETPOINT INPUT (0-20mA, 4-20mA)

NOT CONNECTED

SETPOINT INPUT (0-5V, 1-5V, 0-10V)

RXD/TXD - A - green wire

POWER COMMON

©olo|~Nfo|an|a|w|n

NOT CONNECTED

FLOW OUT COMMON

NOT CONNECTED

VALVE OVERRIDE INPUT

AUX INPUT (0-5V, 0-10V)

NOT CONNECTED

NOT CONNECTED

Note: Aux Input is used for Remote
Transducer Pressure Controllers only.

Figure 1-5 SLA5800 Series Profibus Connections and Pinouts
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Profibus Communications
The Brooks SLA5800 is now equipped to support the Profibus
communication protocol. Profibus is a fieldbus-based automation
standard of Profibus and Profinet International (Pl). Via a single bus

cable, Profibus links controller or control systems with decentralized field
devices (sensors and actuators) on the field level and also enables
consistent data exchange with higher ranking communication systems. A
9-pin sub-D connector is included on every device and is galvanic
isolated from the main electronics as defined by the EN 50170 Profibus
standard to allow easy network connection separate from the main
connector. The main 15-pin sub-D connector or termination board is still
needed for the power supply, but also allows for the standard analog 1/0
signals, analog valve override, and (open-collector) alarm signaling to be
used separate from the network connection.

The communication electronics allows for automatic baud rate detection
ranging from 9600 baud to 12 Mbaud, thus making the need for any
hardware baud rate selection methods not required. For selecting the
device address, which must be unique on the network, two rotary
switches are provided. This allows a user to easily select any address
number ranging from 0 to 126. This can provide fast device replacement
without complex network configurations. The Profibus-DP piggyback
board is equipped with a zero command pushbutton, allowing the user to
give a manual command to the device to (re)balance the flow sensor
electronics. This command can also be issued through the protocol.

The Profibus-DP communication option supports the following message types:
* Cyclic data exchange (Write/Read data).

* Read inputs (e.g. status, flow, temperature, totalizer, etc.).

» Read outputs (e.g. commands, setpoint).

* Global control commands (e.g. fail safe, sync).

» Get configuration (i.e. read number of I/O bytes and composition).

» Read diagnostics information (i.e. get error and alarm status).

* Set parameters (i.e. select gas number, engineering units, 1/O configuration

 Set parameters (i.e. select gas number, engineering units, 1/0
configuration etc.).

» Check configuration (i.e. check 1/0 composition).
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Figure 1-5.5 EtherNet/IP™ M8 Power Connection and Pinnouts

EtherNet/IP™ Communications

The SLA5800 Series is now available with the state-of-the-art EtherNet/IP™
communications interface. Please refer to the supplemental EtherNet/IP™
manual for more description of the benefits of Brooks’ implementation of the
communications platform.

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

* 5 pin M8 threaded male connector for power and Analog /O, indicated by
pwr”.

* In and Out ports with RJ-45 connectors with industry standard pin outs,
labelled “1” and “2”.

» 2.5mm female jack for RS485 diagnostic port indicated by “DIAG”

Web-based Network Settings Interface:
e Network configuration is DHCP.
e Network address is 192.168.1.100

13
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Figure 1-6 SLA5800 Series DeviceNet Connection and Pinouts

DEVICENET BUS
5 PIN MALE M12 CONNECTOR
M12 X 1.0 OUTSIDE THREAD

DeviceNet Communications

The SLA5800 Series is also available with DeviceNet™ communication
capability. DeviceNet is an open digital protocol capable of high speeds
and easy system connectivity. Brooks Instrument has several of its
devices available on this popular networking standard, and is a member of
ODVA™(Open DeviceNet Vendors Association), the governing standard
body for DeviceNet.

DeviceNet is similar to the RS485 standard in that it is a multi-drop connection
that allows a maximum of 64 devices to be connected on the same network.
Baud rate selections for DeviceNet products are 125K, 250K and 500K and
can be selected via a rate switch mounted on the device.

The DeviceNet communication link also provides access to many of the

Brooks SLAMT Digital Series functions for “control and monitor” operations,

including:

» Accurate setpoint adjustment and flow output measurement (including
units of measure selection)

* PID Settings (controlleronly)

» Valve Override (controlleronly)

+ Calibration Gas Select

» Soft Start Control (controller only)
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PIN 5
V_AUX_IN

G .
\& 04)

X
PIN 4 “!!!!‘b PIN 2
V_AUX_OUT AGND

Figure 1-7 SLA5800 Series EtherCAT Connection and Pinout

EtherCAT Communications

The SLA5800 Series is also available with EtherCAT
communication capability. Many applications of Flow
Controllers/Meters are moving to increase the use of
automation. Automation comes in many forms including
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.

The available physical interfaces on the EtherCAT device are listed below:

* 5 pin M8 threaded male connector for power and Analog I/O, indicated by “pwr”.
* In and Out ports with RJ-45 connectors.

« 2.5mm female jack for RS485 diagnostic port indicated by “DIAG” (refer
to the SLA 5800 Series installation and operation manual for more details)
The EtherCAT communication option supports the following message types:
« Cyclic data exchange (Read/Write data)

* Read Inputs (e.g. status, flow, temperature, actuator drive value, etc.)

* Read Outputs (e.g. commands, setpoint, actuator override, etc.)

* Read Diagnostics information (warning & alarm status)

» Check Device configuration

« Calibration due status

» Hardware/Software versions etc.
15
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SLA5850, Thru-Flow, EtherNet/IP
Note: RJ-45 /O
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Figure 1-8 Dimensions- Model SLA5850, Thru-Flow, EtherNet/IP
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Figure 1-9 Dimensions- Model SLA5850, Thru-Flow, Profibus
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SLA5850, Thru-Flow, RS485
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Figure 1-10 Dimensions- Model SLA5850, Thru-Flow, RS485
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Figure 1-11 Dimensions- Model SLA5850, Downport, RS485
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SLA5851, Thru-Flow, EtherCAT
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Figure 1-13 Dimensions- Model SLA5851, Thru-Flow, DeviceNet
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SLA5853, Thru-Flow, Profibus B85m4
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Figure 1-14 Dimensions- Model SLA5853, Thru-Flow, Profibus
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Figure 1-15 Dimensions- Model SLA5853, Thru-Flow, EtherCAT
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SLA5860, Thru-Flow, Profibus

* OVERALL LENGTH FINGER TIGHT
SLAS5860032 D

= i PR

15-PIN SUE-D MALE COMNECTOR
3 FUNCTION

SETPOINT COMMON
FLOW QUTPUT (0-8¥, 1-5V, 0-10V]

1
2
3 ALARW DUT
4

5 FOWER SUFPLY {13.5-27¥)
& NOT CONNECTED

7 SETPOINT INPUT (0-20mA. &-ZImA}
W SETPOINT INPUT (0:6V, 1:5V, 0:10V]
4 POWER COMMON
10 FLOW CUT COMMON
11 NOT CONNECTED
12 VALVE OVERRIDE (NPL

13 AUX INPUT (0-5V, 0-10V]
14 NOT CONNEGTED
15 NOT CONNECTED

5-FIN SUS-0 FEMALE CONMECTOR
FINE FUNCTION

1 NOT CONNECTED

NOT CONNEGTED

3 RXC/TKD - B - red wire
4 __NOT CONKECTED
5 GROUND
G +svdo
7 NOT CONNECTED

B RXDITED - A - grasn wirs

9 NGT CONNEGTED

Note: Aux Input is used for
Remote Transducer Pressure
Controllers only.

Figure 1-16 Dimensions- Model SLA5860, Thru-Flow, Profibus

SLA5860, Thru-Flow, RS485
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Figure 1-17 Dimensions- Model SLA5860, Thru-Flow, RS48
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Figure 1-18 Dimensions- Model SLA5861, Thru-Flow, RS485

SLA5863, Thru-Flow, DeviceNet
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Figure 1-19 Dimensions- Model SLA5863, Thru-Flow, DeviceNet

21



Section 2: Installation

Receipt of Equipment

Recommended Storage Practice

Return Shipment

Section 2 Installation

This section provides installation instructions for the Brooks® Digital MFC's
and MFM's. Section 1, Figures 1-8 thru 1-17 show the dimensions and
electrical connections.

When the equipment is received, the outside packing case should be
checked for damage incurred during shipment. If the packing case is
damaged, the local carrier should be notified at once regarding his liability.
A report should be submitted to the nearest Brooks Instrument location
listed on the Global Service Network page on our website:
BrooksInstrument.com/GlobalSupportCenters

Remove the envelope containing the packing list. Carefully remove the
instrument from the packing case. Make sure spare parts are not discarded
with the packing materials. Inspect for damaged or missing parts.

If intermediate or long-term storage of equipment is required, it is
recommended that the equipment be stored in accordance with the
following:
a. Within the original shipping container.
b. Stored in a sheltered area, preferably a warm, dry, heated warehouse.
¢. 32°C (90°F) maximum, 7°C (45°F) minimum.
d. Relative humidity 45% nominal, 60% maximum, 25% minimum.

Upon removal from storage a visual inspection should be

conducted to verify the condition of equipment is "as received".

Prior to returning any instrument to the factory for any reason, visit our
website for instructions on how to obtain a Return Materials Authorization
Number (RMA #) and complete a Decontamination Statement to
accompany it: BrooksInstrument.com/Service. All instruments returned to
Brooks also require a Material Safety Data Sheet (MSDS) for the fluid(s)
used in the instrument. Failure to provide this information will delay
processing of the instrument.

Instrument must have been purged in accordance with the following:

AWARNING

Before returning the device, purge thoroughly with a dry inert gas
such as Nitrogen before disconnecting process connections.
Failure to correctly purge the instrument could result in fire,
explosion or death. Corrosion or contamination may occur upon
exposure to air.

21
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Transit Precautions

Removal from Storage

Gas Connections

In-Line Filter

Section 2 Installation

To safeguard against damage during transit, transport the instrument to the
installation site in the same container used for transportation from the
factory if circumstances permit.

Upon removal from storage, a visual inspection should be conducted to
verify the condition of the equipment is “as received.” If the equipment has
been in storage in conditions in excess of those recommended

(See Section 2-3), the device should be subjected to a pneumatic pressure
test in accordance with applicable vessel codes.

Prior to installation ensure all piping is clean and free from obstructions.
Install piping in such a manner that permits easy access to the instrument
if removal becomes necessary.

Unless an integrated (internal) filter is already installed, it is recommended
that an in-line filter be installed upstream from the mass flow controller or
meter to prevent the possibility of any foreign material entering the flow
sensor or control valve MFC. The filtering element should be replaced
periodically or ultrasonically cleaned.

Table 2-1 Recommended Filter Size

Models Maximum Flow Rate Recommended Filter
SLA5850/60 100 ccm 2 micron
SLA5850/60 500 ccm 2 micron
SLA5850/60 1to5Ipm 10 micron
SLA5850/60 10 to 50 Ipm 40 micron
SLA5851/61 15 to 100 Ipm 40 micron
SLA5853/63 > 100 Ipm Consult factory

Note: Brooks provides many filter options. For those not listed here, please contact factory.



Installation

Section 2 Installation

ACAUTION

When installing the Mass Flow Controller or Meter, care should be taken
that no foreign materials enter the inlet or outlet of the instrument. Do
notremove the protective end caps until time of installation.

A CAUTION

Any sudden change in system pressure may cause mechanical
damage to elastomer materials. Damage can occur when there is a
rapid expansion of fluid that has permeated elastomer materials.
The user must take the necessary precautions to avoid such
conditions.

Recommended installation procedures:
e. The Brooks Digital MFC or MFM should be located in a clean,
dry atmosphere relatively free from shock and vibration.
f. Leave sufficient room for access to Self-zero function push-button.
g. Install in such a manner that permits easy removal if the instrument
requires servicing.

ACAUTION

When used with a reactive (sometimes toxic) gas, contamination or
corrosion may occur as a result of plumbing leaks or improper
purging. Plumbing should be checked carefully for leaks and the
instrument purged with clean, dry N, before use.

h. The Brooks Digital MFC or MFM can be installed in any position.
However, mounting in orientations other than the original factory
calibration (see calibration data sheet supplied with the instrument)
can result in a<£0.2% maximum full scale shift afterre-zeroing.

i. When installing a mass flow controller or meter with full scale flow rates
of 10 Ipm or greater, be aware that sharp, abrupt angles in the system
piping directly upstream of the controller may cause a small shift in
accuracy. If possible, have at least ten pipe diameters of straight tubing
upstream of the mass flow controller or meter. This is not required for
meters with an integrated filter.

ACAUTION

Since the Model SLA5800 control valve may not provide positive
shut-off, a separate shut-off valve may be installed downstream for that
purpose. It should be noted that a small amount of gas may be trapped
hetween the downstream side of the mass flow controller and the
shut-off valve which will result in a surge upon accuation of the shut-off
valve. This surge can be reduced in magnitude either by locating the
controller and the shut-off valve close together or by moving the shut-
off valve upstream of the controller.

23



24

Section 2 Installation

Special considerations for high pressure installations

The SLA-Series mass flow devices are capable of operation in high
pressure applications. To ensure proper operation the user must be aware
of the pressure conditions specified for the device. Inlet and outlet
pressure conditions can be found on the device label and calibration sheet.
The device was sized and tuned to operate at the specified pressure
conditions. If the differential pressure during start up exceeds the specified
differential pressure, hydraulic forces may keep the valve from opening
and/or controlling properly. In these applications it is important to bring the
pressure up in a controlled manner.

One method to assure successful startups is set a 100% setpoint
command or valve override open command and then gently ramp the
pressure up to operating (specified) conditions. This will allow you to bring
your process pressure up to normal operating conditions where the SLA
mass flow controller will function as specified.

Another method is to utilize a bypass valve to allow pressure around the
device while ramping up the back pressure to normal operating conditions.

Special considerations to be taken when installing the SLA5853 MFC:

The Model SLA5853 has a valve design that is different from the standard
low flow Brooks TMFC's. The SLA5853 consists of a dual stage, pilot
operated valve. The pilot valve (located on the top of the MFC) controls a
differential pressure across the main valve which, in turn controls the flow
through the device. The main valve is a pressure operated valve that
utilizes a bellows spring and diaphragm to control flow. This bellows and
diaphragm assembly can be susceptible to damage by pressure spikes or
surges. For this reason, it is recommended that process line startups are
handled with care.

The bellows spring is offered in two levels. A low force for low differential
pressures (Delta P < 30psig), and a high force (delta P >30 and <300 psig).

The selection of the bellows spring is mainly determined by the differential
pressure as specified on the customer order. This should reflect your
actual process conditions.The low force bellows consists of a softer
bellows spring which is required to allow flow control at lower differential
pressures.

During startup conditions, when a process line is being pressurized, the
pressure and/or pressure differentials that the SLA5853 is exposed to may
be different from the final process conditions. For higher pressure
applications, and especially those with the low force bellows, it is important
to bring the pressure up in a controlled manner in order to prevent a
possible pressure spike to the bellows spring and main valve diaphragm. A
pressure spike could deform the bellows, damage the diaphragm or blow
out the bellows O-ring seal. This typically results in a failure to shutoff
(leakby at zero setpoint).

One method to assure successful startups is to set a 100% setpoint
command or valve override open command and then gently ramp the
pressure up to operating conditions. This will allow you to bring your
process pressures up to normal process conditions and the SLA5853

will then function as specified.

Another method is to utilize a bypass valve to allow pressure around the
device while ramping up pressure to proper operating conditions.
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The main point is to not instantly open a ball valve and allow a high upstream
pressure or high back pressure surge into the SLA5853 main valve.

Proper process line venting is also important. If operating at pressures
greater than 50 psig, be sure to perform a controlled pressure release from
inlet and back pressure simultaneously in order to prevent bellows damage
from excesssive back pressure.

Following careful startup and venting procedures will contribute to a long
problem free life of your SLA5853 controller.

Stable Operating Conditions:

As stated above, the SLA5853 model utilizes a pressure operated main valve.
Valve performance is dependant on stable system pressures. Oscillating or
unstable upstream or downstream pressures are likely to cause the device
flow control to become unstable. For the best performance, it is important to
create a stable pressure environment by utilizing quality inlet and back
pressure regulators in your process design. In many cases, the addition of a
back pressure regulator will isolate the SLA5853 from the unstable
downstream pressures inherent in many process designs.

All thermal mass flow controllers are factory tested with stable and equal
ambient and process temperatures. If the process temperature does not
equal the ambient temperature, the bypass ratio/accuracy will be affected.
When a hot or cold process fluid is being measured, ensure that the piping
system is designed to allow the gas temperature to equalize with the flow
controller ambient temperature.

For more information, please contact the Brooks Technical Service group.

Special considerations to be taken when using Sanitary Fittings:

The maximum recommended product rating of 500 psi is based on published
product specifications of commonly available sanitary clamps. Brooks does not
supply sanitary clamps with the products. Customers shall select the appropriate
sanitary clamps and follow the manufacturers installation instructions to achieve
the needed pressure ratings
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Electrical Interface

The setpoint signal is supplied as a 0(1) to 5 Vdc, 0 to 10 Vdc or 0(4)-20 mA
analog signal. All signals are supplied via the 15-pin D-Connector. For an
analog unit the minimum set of connections which must be made to the MFC
and MFM includes +13.5 - 27 Vdc, supply common, and a setpoint signal.

The Brooks Digital electrical interface is designed to facilitate
low-loss, quiet signal connections. Separate returns (commons) are
supplied for the analog setpoint, analog flow signal, and the power supply.
These commons are electrically connected together on the PC board.
Analog 1/O Versions

+ Signal Common

« Signal Output (Voltage or Current)

* +13.5 - 27 Vdc Supply

* Setpoint Input (Voltage or Current)

* Setpoint Common

* Supply Common

» Chassis Ground (via unitbody)

Refer to Figures 2-1, 2-2, 2-3, 2-4 and 2-5 for pin connections and

electrical 1/0 connections.

(The Brook’s MFC acts as a current sink to a setpoint input signal. The 0/4-20 mA
setpoint signal should be “driven” into the MFC input by a controlled current source.
Reference Brook’s device specifications for the setpoint input impedance.)

(The Brook’s MFC acts as the current source when providing a 0/4-20 mA output
signal to the load. The output signal is “driven” by the MFC into the customer
load. Reference Brook’s device specifications for maximum load capacity.)
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l

5 PIN MALLC "D"

CONNLCIOR DCITATL

© 0 ©O © © © 0 @
8 1

15 9
© 0 6 © © © ©

“BROOKS READ OUT| MFC / MFM FUNCTION WIRE

SIDE SUB D (15 PIN) PIN COLOR
[3] 1 Setpoint, Common Input (-) BLACK
10 2 Flow Signal: 0(1) -5 Vde, 0-10 Vdc (Option), Output (+)| WHITE
9 3 TTL Alarm, Open Collector, Output (+) RED
2 4 Flow Signal, 0(4)-20 mA, Output (+) GREEN
13 5 Power Supply, +13.5 Vdc to +27 Vdc (+) ORANGE
14 [ Not Connected BLUE
3 7 Setpoint, 0(4)-20 mA, Input (+) WHT/BLK
5 8 Setpoint: 0(1)-5 Vdc, 0-10 Vdc, Input (+) RED/BLK
12 9 Power Supply, Common (-} GRN/BLK
8 10 Flow Signal, Common, Output (-) ORG/BLK
4 1 Not Connected BLU/BLK
7 12 Valve Override, Input BLK/WHT
1 73 |Auxilliary: RT Input, 0-5 Vdc, 0-10 Vdc, Input (+) RED/WHT
11 14 RS-485, Common B (-) GRN/WHT
15 15 RS-485, Common A (+) BLU/MWHT

* Brooks Read Out Models 0151, 0152, 0154, 0254
See Table 3-1 for Resistor values

Figure 2-1 RS485 D-Connector Shielded Cable Hookup Diagram, Voltage I/0 Version
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SETPOINT CONTROLLER m

0/4-20 mA Current Source with m 0/4-20 mA
Non-Isolated Loop Power Supply Flow Signal

] Output
| PWR + +
—_—
SP + ‘
Rin [>J
é Customer

spcoy - Load

PWRCOM = - T

Note: Setpoint common, flow signal output common, and power supply common are connected
internally in the MFC. Reference Brook's device specifications for power supply voltage and setpoint
input impedance.

Input: The 4/20 mA setpoint signal is “driven” into the MFC input using a controlled source.

Output: The 4/20 mA output signal is "sourced" by the MFC into the customer load.

Figure 2-2 Recommended I/0O Wiring Configuration for Current Signals (Non-Isolated Power Supply)

SETPOINT CONTROLLER m

0/4-20 mA Current Source with m 0/4-20 mA
Isolated Loop Power Supply Flow Signal

: + +Output
e ot
Rin [>J

SP COM

Customer
Load

PWR COM

Note: Setpoint common, flow signal output common, and power supply common are connected
internally in the MFC. Reference Brook's device specifications for power supply voltage and setpoint
input impedance.

Input: The 4/20 mA setpeint signal is “driven” into the MFC input using a controlled source.

Output: The 4/20 mA output signal is "sourced" by the MFC into the customer load.

Figure 2-3 Recommended I/0O Wiring Configuration for Current Signals (Isolated Power Supply)
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120 ohm

MFC MFC
B[ || A B | [AM o
D-Connector
to PC
) (2)
/ 15
120 ohm (7) or (4) | 15 o DTR
, (5)] 6ng

1

RS485 <« RS232/USB
converter

Figure 2-4 RS485 Multidrop Interconnection TMFs and PC

The RS485 is a multidrop connection and allows a maximum of 32 devices
to be connected to a computer system. Personal computers are not
equipped with RS485 ports as standard. An RS232 to RS485 converter or
RS485 interface board is therefore required to connect an RS485 to a
standard PC. Figure 2-4 is an interconnection diagram showing two TMFs
linked to a PC, via RS485 and RS485 to RS232 converter. The RS485 bus,
a daisy-chain network, meaning that the wires are connected at the units
as in Figure 2-4.

Protective Earth (PE) Connections:

DeviceNet™: The shield of the cable does not directly short to the device
chassis. In order to achieve proper EMC compliance, the device
conductive chassis shall be connected to protective earth (PE). The
connection can be made via the 8-32 threaded connection on the flow
body of the meter/controller.

Ethernet/IP™: The shields of the RJ45 cables do not directly short to the
device chassis, per ODVA guidelines for an “active device.” The shield of
the power cable does directly connect to the device chassis. In order to
achieve proper EMC compliance, it is recommended to connect the device
conductive to protective earth (PE). The connection can be made via the
8-32 threaded connection on the flow body of the meter/controller.
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Other device types: The shields of the power and I/O cables directly
connect to the device chassis. In order to achieve proper EMC
compliance, it is recommended to connect the device conductive to
protective earth (PE). The connection can be made via the 8-32 threaded
connection on the flow body of the meter/controller.
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Operation Check Procedure (Analogl/O)

i

k.

Mount the MFC/MFM in its finalorientation.

Apply power to the MFC/MFM and allow approximately 45 minutes for
the instrument to completely warm up and stabilize its temperature.

Do NOT supply gas to the MFC/MFM. Ensure that the differential
pressure across the MFC/MFM is zero.

. Apply a setpointof:

0.000 Vdc £ 10 mV (0 - 5 Vdc or 0 - 10 Vdc setpoint)
1.000 Vdc £ 10 mV (1 - 5 Vdc setpoint)
0.000 mA £ 100 pA (0 - 20 mA setpoint)
4.000 mA £ 100 pA (4 - 20 mA setpoint)

If the zero exceeds one of these limits, follow the re-zeroing procedure
in Section 3-4. The analog output signal should be:

0.000 Vdc £ 10 mV (0 - 5 Vdc or 0 - 10 Vdc output)

1.000 Vdc £ 10 mV (1 - 5 Vdc output)

0.000 mA +40 pA (0 - 20 mA output)

4.000 mA £ 40 pA (4 - 20 mA output)

Turn on the gas supply. A positive flow signal may be present due to
slight valve leak-thru (MFConly).

Supply a setpoint signalbetween:
0 to 5 Vdc (0 - 5 Vdc setpoint) or 0 to 10 Vdc (0 - 10 Vdc setpoint)
1to 5 Vdc (1 - 5 Vdc setpoint)
0 to 20 mA (0 - 20 mAsetpoint)
4 to 20 mA (4 - 20 mAsetpoint)

Check the analog output signal. The output signal should match the
setpoint signal in accordance with the accuracy specifications provided
in Section 1-4 of this document.

If flow output signal does not match the setpoint, and pressure settings
are correct, this could indicate a problem in the MFC. A secondary
issue could be the gas type. When checking with a surrogate gas,
ensure that there is enough pressure to the MFC in order to flow the
correct amount of the surrogate gas.

Example:

Checking an MFC calibrated for 100 ccm SF6 (sulfur hexafluoride).
The sensor factor N, (nitrogen) is 0.27, therefore the eqivalent N,
needed is 100/0.27 = 370.4 ccm. This may require a pressure
increase to make this flow rate.
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Operation Check Procedure (Digital I/O)

s. Mount the MFC/MFM in its final orientation.

t. Apply power to the MFC/MFM and allow approximately 45 minutes for
the instrument to completely warm up and stabilize its temperature.

u. Turn on the gas supply. A positive flow signal may be present due to
slight valve leak-thru (MFConly).

v. Provide the proper UOM setpoint between 20% and 100% FS to the
MFC via the digital network controller.

w. Check the MFC Flow value. It should match the setpoint UOM. Value
within £ 0.2% FS in less than 10 seconds after setpoint change.

x. If flow output signal does not match the setpoint, and pressure settings
are correct, this could indicate a problem in the MFC. A secondary
issue could be the gas type. When checking with a surrogate gas,
ensure that there is enough pressure to the MFC in order to flow the
correct amount of the surrogate gas.

Example:

Checking an MFC calibrated for 100 ccm SF6 (sulfur hexafluoride).

The sensor factor N2 (nitrogen) is 0.27, therefore the equivalent N2
needed is 100/0.27 = 370.4 ccm. This may require a pressure increase
to make this flow rate.

Bus/Network (DeviceNet, Profibus, EtherCAT, EtherNET/IP™)

Other problems that may occur in an operational checkout of a Bus/
Network MFC could be due to data mismatches of Input/Output I/0
assemblies. For proper communication over the Bus/Network network, the
MFC must be set up with the same I/O Assembly as the network master.
The Bus/Network specification defines Input and Output relative to the
network (i.e. the data being PRODUCED from the device (MFC) as an
INPUT into the network or the data is being CONSUMED by the device
(MFC) is an OUTPUT from the network).

NOTE: For additional EtherNET/IP™, DeviceNet, Profibus, or EtherCAT
details, please see Brooks Supplemental Instruction Manuals.



Section 3: Operation

Features

Section 3 Operation

Note: Not all features are available on all instruments.

Brooks Instrument digital MFC/MFMs are full-featured devices that perform
much like traditional analog MFCs, but with improved accuracy, step response
and valve control. The analog interface matches that of Brooks' popular
analog MFCs so it can be retrofitted into tools using analog MFCs. Other
versions of the Delta Class can provide a variety of digital protocols.

SLA5800 Series Standard

A digital SLA5800 Series Standard MFC is capable of storing up to six
different gas pages. Each page (also) includes a calibration curve, PID
controller settings, valve performance data, and information about the
calibration conditions. The device can contain calibrations for different gases
or for the same gas at multiple conditions (pressures, full scale flow rates).

Calibrations will appear in the calibration table in the same order as they
appeared on the order, unless otherwise specified. The first listed gas will
appear as calibration #1, the second as calibration #2 and so on. Note that
unless specified otherwise on the order any unit containing a single calibration
will have that calibration stored s calibration #1.

The EtherNET/IP™, DeviceNet, Profibus, EtherCAT and RS485 supplemental
manuals describe further details on specific communication features.

SLA5800 Series Biotech

The SLAS5800 Series Biotech Devices ships standard with the 4 key
BioPhamracuetical industry gasses: Air, N2, CO2and Oz. These are included
in the standard Performance Package option. The device is sized for the
specific gas chosen by the user at time of order, that is the configuration gas.
The calibration curves are obtained by use of N2 as a surrogate gas. If actual
COz2 gas is chosen, as an extra cost option (for SLA58X0 and SLA58X1 only),
then the device is calibrated on CO2 and N2 surrogate for the remaining
gasses.

Each gas has a “page” that includes a calibration curve, PID controller
settings, valve performance data, and information about the calibration
conditions. The active gas page will be the Configuration Gas, which will be
listed on ordering documents, and the top label of the controller. The other
three gas ranges will also be listed on the controller label.

The operator can change the active gas “page” either through the Brooks

Expert Support Tool (BEST) software available at BrooksInstrument.com or
through the digital communications protocols if the device is so equipped.
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When using BEST, the pages will appear in the calibration table in the same
order as noted above: Air will appear as calibration #1, N2 as calibration #2
and so on. For more detailed instructions on how to activate gas pages using
BEST, please see the Cal Pages and Flow Cal Pages section of the
Installation and Operations manual for BEST, also available at
Brookslnstrument.com.

The EtherNET/IP™, DeviceNet, Profibus, EtherCAT and RS485 supplemental
manuals describe further details on how to change gases for specific
communication features.

The following paragraphs describe the basic features of the Brooks Digital
Series Mass Flow Meters/Controllers.

Functional Description
The analog interface may include any of the following I/O options as
specified by the user:

0 - 5 Vdc setpoint, 0 - 5 Vdc flowoutput

1 -5 Vdc setpoint, 1 - 5 Vdc flow Output

0 - 20 mA setpoint, 0 - 20 mA flow output

4 - 20 mA setpoint, 4 - 20 mA flow output

0 - 10 Vdc setpoint, 0 - 10 Vdc flow output

Also included is the Valve Override input pin. All analog signals available
are on the 15 pin D-Connector. (See Fig. 2-1 for connections). The
contents of the ten calibrations are determined from the customer order.
Only those calibrations ordered will be available in the instrument. Unless
otherwise specified, a Brooks Digital MFC/MFM ordered with only one
calibration will have that calibration stored in calibration #1.

Before operating the MFC/MFM, apply power and warm-up the instrument
for approximately 45 minutes. After warm-up, apply gas pressure then
proceed by following the instructions in the following sections.

Analog /0 Setpoint (MFC Only)

This input allows the user to establish the MFC setpoint,. Several input
types are available as follows:

Setpoint Signal Type| Full Scale | Minimum Signal | Maximum Signal
0to 5 Vdc 5Vdc oV 5.5 Vdc = 110%
1to 5 Vdc 5Vdc 1V 5.5Vdc =111%
0 to 20 mA 20 mA 0 mA 22 mA =110%
4 to 20 mA 20 mA 4 mA 22mA=111%

0to 10 Vdc 10 Vdc oV 11 Vdc = 110%

Analog I/O Flow Signal

This output is used to indicate the flow signal. A negative flow signal
indicates reverse flow through the device, but is NOT calibrated.

Several flow signal types are available:

Analog I/0 Type Full Scale | Minimum Signal | Maximum Signal
0to5Vdc 5Vdc -0.5V 5.5Vdc = 110%
1to 5 Vdc 5Vdc 0.5V 5.5Vdc = 111%
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0 to 20 mA 20 mA 0 mA 22 mA =110%
4 to 20 mA 20 mA 3.8 mA 22mA=111%
0to 10 Vdc 10 Vdc oV 11 Vdc = 110%

Valve Override (MFC Only)

Valve Override Input allows the valve to be forced to its most closed state
or its most open state, regardless of setpoint. If this input is not electrically
connected, the MFC will operate according to the current values of the
other MFC inputs. If this input is held at 0 Vdc or -15 Vdc the valve will be
forced to its most closed state. If this input is held at +5 Vdc or greater
(max = 24 Vdc), the the valve will be forced to its open state.

Zeroing the MFC

It may be desirable to re-zero the flow sensor if it is operated at its
temperature extremes or if it is positioned in an attitude other than that
specified on the customer order.
To zero the device’s sensor:
1. Allow the device to be powered on for 45 minutes so that it achieves its
operating temperature.
2. Close the downstream shutoff valve.
The device should be full of process gas with no pressure
differential.
3. Wait at least 30 seconds for the flow signal to drop to zero.
4. Using the device’s Zero pushbutton, zero the device:
- press the pushbutton until the device’s Status LED flashes red, then
release the pushbutton. A successful zeroing
operation is indicated by the Status LED being a steady green.
The zeroing operation can take up to 10 seconds to complete.

Note: Before zeroing the instrument, zero pressure differential MUST be established
across the device. If there is pressure across the instrument during the zero process,
any detected flow through the sensor will be misinterpreted as the zero flow reading.
This will result in calibration inaccuracy during normal operation.

Once zero differential pressure is established and verified, press the recessed,
momentary push-button (zero button) located on the side of the device

(See Figure 3-2) to start the zero function.
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Zero Button

Figure 3-1 Externally Accessible Adjustment (Zero Button) for all Meters/Controllers.

RS485 Communications Features (Analog versions only)

36

Digital communication, designed to emulate the Brooks S-series
"S-protocol” or pseudo-HART communications is available on the Brooks
Digital Series via RS485. This form of multi-drop capable communication
provides access to many of the Brooks Digital Series functions for "control
and monitor" operations, including:

* Accurate setpoint adjustment flow outputmeasurement
(including units of measure selection)
* Valve Override (controlleronly)
* Flow Totalizer
e Alarm status and settings
* Soft Start Control (controller only)
RS485 equipped units support the following baud rates. Please specify the

desired baud rate when ordering (default is 19200 baud). Alternately, baud
rate may be changed using the Brooks Expert Support Tool (BEST).

Baud Rates: 1200, 2400, 4800, 9600, 19200 and 38400

Reference the Brooks document "Supplemental Manual for RS485
Communications for Brooks® MFCs/MFMs, for SLA5800/SLAMf Revsion B
Series" (X-DPT-RS485-SLA5800-SLAMf-Series-RevB-MFC-eng) for more
details regarding the capabilities of this communication interface.
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EtherNet/IP™ Communication Features
Brooks Instrument now introduces the state-of-the-art EtherNet/IP™
communications interface on its SLA Series platform.

Please refer to the supplemental EtherNet/IP™ manual for more description of the
benefits of Brooks’ implementation of the communications platform.

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

+ 5 pin M8 threaded male connector for power and Analog I/O, indicated by pwr.

* In and Out ports with RJ-45 connectors Labeled “1” and “2”.

« 2.5mm female jack for RS485 diagnostic port indicated by ‘DIAG’

» Web-based Network Settings Interface

Web-based Network Settings Interface:
e Network configuration is DHCP.
e Network address is 192.168.1.100

DeviceNet Communications Features

The Brooks SLA5800 Digital Series is also available with DeviceNet™
communication capability. DeviceNet is an open digital protocol capable of
high speeds and easy system connectivity. Brooks Instrument has several
of its devices available on this popular networking standard, and is a
member of ODVA™ (Open DeviceNet Vendors Association), the governing
standard body for DeviceNet.

DeviceNet is similar to the RS485 standard in that it is a multi-drop connection

that allows a maximum of 64 devices to be connected on the same network.

Baud rate selections for DeviceNet products are 125K, 250K and 500K and

can be selected via MAC ID switches mounted on the device.

The DeviceNetcommunication link also provides access to many of the Brooks

SLA5800 Digital Series functions for “control and monitor” operations, including:

» Accurate setpoint adjustment and flow output measurement (including
units of measure selection)

* PID Settings (controlleronly)

» Valve Override (controlleronly)

» Calibration Gas Select

» Soft Start Control (controller only)
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Profibus Communications Features
The communication electronics allows for automatic baud rate detection
ranging from 9600 baud to 12 Mbaud, thus making the need for any
hardware baud rate selection methods not required. For selecting the
device address, which must be unique on the network, two rotary switches
are provided. This allows a user to easily select any address number
ranging from 0 to 126. This can provide fast device replacement without
complex network configurations.

The Profibus-DP communication option supports the following message types:
* Cyclic data exchange (Write/Read data).
* Read inputs (e.g. status, flow, temperature, totalizer, etc.).

* Read outputs (e.g. commands, setpoint).

* Global control commands (e.g. fail safe, sync).

* Get configuration (i.e. read number of I/O bytes and composition).

* Read diagnostics information (i.e. get error and alarm status).
* Set parameters (i.e. select gas number, engineering units, I/O configuration

* Set parameters (i.e. select gas number, engineering units,
I/O configuration etc.).

* Check configuration (i.e. check 1/O composition).

EtherCAT Communications Features
The SLA5800 Series is also available with the state-of-the-art
EtherCAT communications interface. Many applications of Flow
Controllers/Meters are moving to increase the use of
automation. Automation comes in many forms including
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.

EtherCAT is an Ethernet based communication system and is known for its
high cycle time and cost efficient cabling and master application solutions.
The available physical interfaces on the EtherCAT device are listed below:
* 5 pin M8 threaded male connector for power and Analog I/O, indicated by “pwr”.

* In and Out ports with RJ-45 connectors.

* 2.5mm female jack for RS485 diagnostic port indicated by “DIAG” (refer
to the SLA 5800 Series installation and operation manual for more details)
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The EtherCAT communication option supports the following message types:
¢ Cyclic data exchange (Read/Write data)

* Read Inputs (e.g. status, flow, temperature, actuator drive value, etc.)

* Read Outputs (e.g. commands, setpoint, actuator override, etc.)

* Read Diagnostics information (warning & alarm status)

* Check Device configuration

* Calibration due status

* Hardware/Software versions etc.

Various companies provide EtherCAT master applications, (e.g. TWinCAT
from Beckoff), or offer EtherCAT master stacks to develop a master

application (e.g. Acontis, A P.C.) can be used to run most EtherCAT master
applications but needs dedicated EtherCAT hardware to support the high
cycle times and kernel mode operations of the master applications, see
www.beckoff.com.

This section outlines alarms associated with the Analog versions of the
Brooks Digital Series.

For information describing alarms specifically for Brooks DeviceNet units,
reference the following supplemental manual:
X-DPT-DeviceNet-SLA5800-SLAMf-Series-RevB-MFC-eng

Part Number: 541B190AAG.

For information describing alarms specifically for Brooks Profibus units,
reference the following supplemental manual:
X-DPT-Profibus-SLA5800-SLAMf-Series-RevB-MFC-PC-RT-eng

Part Number: 541B191AAG.

Alarms (Analog versions only) - Configuration Attributes

Alarms are a user configurable feature. This feature may be adjusted via
the Diagnostics Port using a special software application available from
Brooks. Reference the Brooks Expert Support Tool (BEST) User Manual
for more information about the Diagnostic Port and software application.
Each alarm has the following common user configurable attributes:

Alarm Code - The alarm code specifies the code to be flashed on the LED
to indicate that an alarm condition has occurred. When more than one
alarm is active, then the LED will indicate the most severe alarm with the
highest Alarm Code. Alarm Codes do not have to be unique, i.e., more than
one alarm type can use the same alarm code.

Connector Pin 3, on the 15 pin D-Connector also provides an open
collector TTL output that will close depending on the alarm situation and the
alarm settings for remote monitoring of alarms.
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Latching Enable - When an alarm is set to non-latching that means the
alarm is indicated only when the monitored value exceeds the specified
conditions. When the alarm is set to latching. This means that the alarm will

be indicated when the monitored value first exceeds the specified
conditions, and will be indicated until the user clears the alarm. If the user
clears the alarm while the monitored value still exceeds the specified
conditions, then the alarm will be re-latched and continue to be indicated.

Contact Enable - If the alarm condition is detected and the alarm contact
is enabled, then the alarm contact (Pin 3) is “closed”.

Low Limit - The value of the monitored value below which is considered an
alarm condition. (This attribute not valid for alarms that monitor a state
condition of the device.)

High Limit - The value of the monitored value above which is considered
an alarm condition.(This attribute not valid for alarms that monitor a state
condition of the device.)

Alarm Summary - The following table summarizes the parameters for
each alarm and the respective default values.

Alarm Alarm | Low Limit | High Limit| Error | Hours
Code (%) (%)
Diagnostic 12 n/a n/a n/a n/a
High Flow 11 n/a 100 n/a n/a
Low Flow 10 -1 n/a n/a n/a
No Flow Indication 9 n/a n/a 2 n/a
Setpoint Deviation 8 n/a n/a 10 n/a
Temperature Out of Limits 7 5 60 n/a n/a
Totalizer Overflow 7 n/a n/a n/a n/a
Internal Power Supply Failure 6 n/a n/a n/a n/a
Valve Drive Out of Limits 3 0 99 n/a n/a
Device Calibration Due 2 n/a n/a n/a 8760
Device Overhaul Due 1 n/a n/a n/a 8760




Section 3 Operation

Diagnostic Alarms (Analog versions only)
A Diagnostic Alarm will be indicated when any of the diagnostics below
detect a failure providing a visual indication via the red LED. The
diagnostic test or tests that have detected a problem and caused the
Diagnostic Alarm to occur can be determined only by reading alarm status
via the Diagnostics Port.

Diagnostic Failure Description

RAM Test Failure Byte by byte test of RAM detects bad
memory location

Program Memory Corrupt Checksum failure

Non-Volatile Memory Byte by byte test of Non-Volatile Memory;
detects bad memory location

General Alarms (Analog versions only)
Several alarms are available to indicate unexpected process control events

as follows:

Flow Alarms

Two flow alarms are provided. Each allows the user to set a minimum and
maximum flow limit range. Whenever flow is not within the range, thealarm
will occur. These two general flow alarms provide more flexibility than
having specific low and high flow alarms. These two alarms may be used
to create separate low and high flow alarms, or used to provide banding
around a flowrate. If the device is a controller, then this alarm is disabled if
the setpoint is not within the specified flow limits or if the valve override is
active.

No Flow Indication Alarm

The No Flow Indication Alarm will occur when the measurement of flow
indicates flow less than a value that can be configured to 0 - 2%. If the
device is a controller, setpoint must exceed the configured limit and valve
override must not be active for this alarm to occur.

Setpoint Deviation Alarm

The Setpoint Deviation Alarm monitors the difference between Setpoint
and Flow and sets the alarm when the difference exceeds the specified
limits for more than the specified delay period. The user specifies a
minimum and maximum limit in percent of Setpoint. This alarm is disabled
if the valve override is active.

Temperature Out of Limits
The Temperature Out of Limits alarm will occur when the internal
temperature is below the low limit or above the high limit.

Totalizer Overflow Alarm

The Totalizer Overflow Alarm will occur when the Flow Totalizer reaches its
maximum value and resets to zero. This alarm is permanently configured
as a latching type alarm which requires the user to reset the alarm via the
Service Port or the RS485 interface.
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Calibration/Configuration Sets

Special Features

Section 3 Operation

Internal Power Supply Failure

This alarm will occur when any internally generated power supply voltage
falls outside operational limits. Internal supply voltages must be within their
nominal limits.

Valve Drive Out of Limits
The Valve Drive Out of Limits alarm will occur when the valve drive is
below the low limit or above the high limit.

Device Calibration Due
The Device Calibration Due alarm occurs after the specified elapsed hours
indicating that the device requires recalibration. The default setting is 8760
hours, equivalent to one year. The alarm will be cleared either by disabling
it or changing the setting.

All Flow Calibration parameters and some of the device configuration
parameters are saved in the device Non-Volatile Memory as “sets”. Up to
6 sets of calibration/configuration sets can be saved in order to have a unit
pre-configured for multiple gas calibration, different pressure conditions,
multiple scalings of the same gas.

Calibration and configuration data sets may be adjusted by an advanced
user via the Diagnostics Port using a special software application available
from Brooks. Reference the Brooks Expert Support Tool User Manual
(BEST) for more information about the Diagnostic Port and software
application.

Flow Calibration Options
In addition to the factory calibration polynomial, the following calibration
options are provided to modify the factory calibration:

- Gas Correction Factor

- Calibration Scaling

- User Calibration Polynomial

Configuration Options
The following configuration parameters are stored in the Calibration/
Configuration Sets:

- Pl,and D

- Valve Offset, Span, and Leaktight Offset

- Pole Compensation and filtering

Special Features may be adjusted by an advanced user via the
Diagnostics Port using a special software application available from
Brooks. Reference the Brooks Expert Support Tool User Manual (BEST)
for more information about the Diagnostic Port and software application.



Setpoint Ramping

Low Setpoint Command Cutoff

Low Flow Output Cutoff

Adaptive Control

Flow Totalizer

PC-based Support Tools

Section 3 Operation

The following Setpoint Ramping Options are provided:
Off — The device responds immediately to Setpoint changes.

Time — The device will Ramp Flow from the old Setpoint to the new
Setpoint in the time specified by the user in seconds.

When the Setpoint is derived from analog input, the Low Setpoint
Command Cutoff parameter sets the minimum valid value of Setpoint. If
the Setpoint value reported by the analog input is below the Low Setpoint
Command Cutoff parameter value, then the Setpoint will be set to zero.

Whenever the measured flow is below the Low Flow Output Cutoff
parameter, the Flow Output will be set to zero.

Adaptive Valve Control is a means of dynamically adjusting valve offset and
span in response to changing process conditions. Options for Adaptive
Control are: On/Off, Adjust Offset Only, Adjust Offset and Span.

A Flow Totalizer will be provided and maintained in Non-Volatile Memory.
The update rate of the totalizer in Non-Volatile Memory will be 5 seconds.

Brooks Instrument offers a variety of PC-based process control and service
tools to meet the needs of our customers. Smart Interface may be used with
any unit supporting RS485 in a multidrop configuration, thus allowing users to
control and monitor their Brooks devices. The Brooks Expert Support Tool
(Analog I/O versions only) may be used to monitor, diagnose, tune and
calibrate Brooks devices. The Brooks Expert Support Tool interfaces with
Brooks products via a special diagnostics port.
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Section 4 Maintenance &
Troubleshooting

Section 4: Maintenance & Troubleshooting

A WARNING

METER/CONTROLLER
SEAL COMPATIBILITY

Products in this manual may contain metal or elastomeric seals,
gaskets, O-rings or valve seats. It is the "user's" responsibility to
select materials that are compatible with their process and process
conditions. Using materials that are not compatible with the
process or process conditions could result in the Meter or
Controller leaking process fluid outside the pressure boundary of
the device, resulting in personnelinjury or death.

It is recommended that the user check the Meter or Controller on a
regular schedule to ensure that it is leak free as both metal and
elastomeric seals, gaskets, O-rings and valve seats may change
with age, exposure to process fluid, temperature, and /or pressure.

No routine maintenance is required on the Brooks Digital MFC's and
MFM's. If an in-line filter is used, the filtering elements should be
periodically replaced or cleaned.

A WARNING

If it becomes necessary to remove the MFC/MFM from the system
after exposure to toxic, pyrophoric, flammable or corrosive gas,
purge the MFC/MFM thoroughly with a dry inert gas such as
Nitrogen before disconnecting the gas connections. Failure to
correctly purge the MFC/MFM could result in fire, explosion or
death. Corrosion or contamination of the MFC/MFM upon exposure
to air, may also occur.

A WARNING

Ifit becomes necessary toremove the instrument from the system,
power to the device must be disconnected.

ACAUTION

It is important that this MFC/MFM only be serviced by properly trained
and qualified personnel.




Troubleshooting Analog or Digital

Section 4 Maintenance &
Troubleshooting

This section contains suggestions to help diagnose MFC related problems
in the gas distribution system and answers commonly asked questions.

Failure of the flow rate or flow signal to achieve setpoint.
1. Insufficient pressure drop across the MFCs (low or no pressure). Ifthere

is not enough pressure differential across the MFC, it is impossible for
the MFC's orifice to pass the full scale flow rate. To check for this
condition, compare the actual inlet/outlet pressure drop with that
specified on the order. Increase the pressure ifnecessary.

If pressure settings are correct and flow signal does not match setpoint,
a secondary issue could be the gas type. If checking the MFC with a
surrogate gas, ensure that there is enough pressure to the MFC in
order to flow the correct amount of the surrogate gas. You may have to
calculate the equivalent flow using the thermal correction factors. Ex.: a
device built and sized for hydrogen will have a small orifice and will be
unable to achieve higher flows of a heavier gas such as N2.

Clogged sensor tube. If the MFC sensor tube is clogged, the flow signal
will be very low or zero while the actual flow will be at the valve's
maximum rate, also, the valve is likely to drive to max opening (100%).

Flow signal matched setpoint but, actual flow is not correct.

Clogged restrictor. If the MFC's restrictor becomes clogged, a much
larger flow stream will pass through the sensor rather than going
straight through the restrictor. The symptom of this condition is a
substantially reduced actual flow with a flow signal which matches the
setpoint.

Flow rate in excess of 100% at zerosetpoint.

Valve Override pin set to open or sensor tube is clogged (see above). If
Valve Override (VOR) pin is active, the valve will be forced open or
closed. Set this pin to its normal level before setting a setpoint.

Flow/Flow signal'Unstable’

Model SLAS800 Series MFC performance is tuned during calibration at
the conditions specified on the order. If the conditions in use (inlet and
outlet pressure, temperature, attitude, gas or mixture type) are different
or become different over time, the MFC may not perform as it did when
it left the factory.

Bus System Devices Version Only

7.

Failure of the flow rate or flow signal to achieve setpoint.

Specifically for a bus system device MFC, there may be problems
associated with the network communication link. One common problem
is due to data mismatches of the Input/Output (1/0) Assemblies. For
proper communication over a bus system device network, the MFC
must be set up with the same 1/0O assembly as the network master.
Confirm these I/O settings are correct.

NOTE: This information and all other detailed DeviceNet information is available in
the Brooks DeviceNet Supplement Instruction Manual.
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System Checks

Section 4 Maintenance &
Troubleshooting

Frequently Asked Questions (FAQ)
Q: What are the purposes of the LEDs on top of the MFC?

A: For EtherNET/IP and DeviceNet, there are two LEDs on top of a
version MFC. The LED labeled 'MOD' is used to indicate module status
( please reference the Brooks DeviceNet or therNET/IP™ Supplement
Instruction Manual for more detail). This LED should normally be lit
steady GREEN: this signifies the MFC is in proper working mode. If the
'MOD' LED is lit steady RED, this signifies a critical faulthas occurred
in the MFC. Please contact the factory for instructions.

The LED labeled 'NET" is used to indicate NETWORK status. Note the
'NET' LED can have 4 distinct operational states for DeviceNet, and 5
distinct states for EtherNET/IP. For more complete details on these
LEDs, reference the Brooks DeviceNet or EtherNET/IP™ Supplement
Instruction Manual.

Q: What is purpose of the Rotary Switches on top of the MFC?
A: Two of the rotary switches are labeled 'ADDRESS' (DeviceNET only).

These two switches are used to configure the MAC ID of the MFC when
used on the DeviceNet network. MAC ID stands for Media Access
Control Identifier and is used to set the unique address of the device on
the network. The possible range of addresses is 00 to 63. The out-of-
box MAC ID setting is 63. The third rotary switch is labeled 'RATE'. This
switch sets the baud rate of the MFC for communicating over the
DeviceNet network. The out-of-box default setting is 125K baud. For
more complete details on these switches, reference the Brooks
DeviceNet Supplement Instruction Manual.

The Brooks Digital Series Flowmeters and Controllers are generally used
as a component in gas handling systems, which can be complex in nature.
It can therefore be very difficult to isolate a malfunction in the system. An
inaccurately diagnosed malfunction can cause many hours of unnecessary
downtime. If possible, perform the following system checks before
removing a suspect Mass Flow Meter or Controller for bench
troubleshooting or return to the factory. (especially if the system is new):

8. Verify a low resistance common connection and that the correct power

supply voltage and signals are present of the connector of the Smart
TMF.



Table 4-1 Sensor Troubleshooting

Section 4 Maintenance &
Troubleshooting

SENSOR
SCHEMATIC

1234567
FUNCTION
EEEEEES

Heater Sensor

Upstream Connector
Temperature
Sensor (Su)

Downstream
Temperature
Sensor (Sd)

Sensor Common

Heater Common

Thermistor

~N| O 0| B

Thermistor Flex Circuit Wire Numbers

Remove the sensor connector from the PC Board for this procedure.

OHMMETER CONNECTION RESULT IF ELECTRICALLY FUNCTIONAL

Pin 1 or 4 to meter body

Open circuit on onmmeter. If either heater (1) or
sensor common (4) are shorted, an ohmmeter
reading will be obtained.

Pin 4 to Pin 2 Nominal 1100 ohms reading, depending on
Pin 4 to Pin 3 temperature and ohmmeter current.

Pin 5 to Pin 1 Nominal 1000 ohm reading.

Pin 6 to Pin 7 Nominal 580 ohm reading.

9. Verify that the process gas connections have been made correctly, and

that they have been tested forleaks.

10.If the Mass Flow Controller appears to be functioning but
cannot achieve Setpoint, verify that there is sufficient inlet
pressure and pressure drop at the controller to provide the
required flow.

This section contains suggestions to help diagnose simple MFC/MFM
related problems in the gas distribution system and answers commonly
asked questions.

A WARNING

If it becomes necessary to remove the instrument from the system
after exposure to toxic, pyrophoric, flammable or corrosive gas,
purge the instrument thoroughly with a dry inert gas such as
Nitrogen before disconnecting the gas connections. Failure to
correctly purge the instrument could result in fire, explosion or
death. Corrosion or contamination of the instrument upon exposure

to air, may also occur.
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GAS
SUPPLY

PRESSURE — PRESSURE
SHUT-OFF
VALVE GAUGE GAUGE
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i ﬁD MEASURING
DEVICE
PRESSURE MFC/MFM SHUT-OFF
REGULATOR VALVE

Figure 4-1 Bench Troubleshooting Circuit
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Bench Troubleshooting

1. Establish a proper connection between the Brooks Digital Series Mass

Flow Meter or Controller (using Figure 4-1 as a reference) Switch on
the power and allow the instrument to warm-up for 45 minutes. In case
of a Controller model, adjust the Setpoint to zero. Do not connect the
device to a gas source yet. Observe the output signal and, if necessary,
perform the zero adjustment procedure (See Section 3-4 zeroing
function). If the output signal does not zero properly, please contact
Brooks Instrument.

. Connect the instrument to a source of the same gas used for it's

original calibration. Regulate the Setpoint to 100% flow and adjust the
inlet and outlet pressures to calibration conditions. Verify that the output
signal reaches its full scale value and stabilizes at that value. Vary the
command voltage over the 1 to 100% range and verify that the output
signal follows the Setpoint If possible, connect a flow measurement
device to monitor the actual flow behavior and verify the accuracy of the
mass flow instrument. If the mass instrument performs as described
above, then it is functioning correctly and the problem may lie
elsewhere.

Table 4-2 lists possible malfunctions which may be encountered during

bench troubleshooting.

For Controller Models Only: Apply +5 Vdc to the +15 Vdc valve override pin

(pin 12) and verify that the output exceeds 100%. Connect the valve
override pin to earth and verify that the output signal falls below 2%.



Cleaning Procedures

Calibration Procedure

Section 4 Maintenance &
Troubleshooting

When deposition makes it necessary to clean the Brooks Digital Series
Mass Flow Controller or Mass Flow Meter, use the following procedures:

A WARNING

If it becomes necessary to remove the MFC/MFM from the system
after exposure to toxic, pyrophoric, flammable or corrosive gas,
purge the MFC/MFM thoroughly with a dry inert gas such as
Nitrogen before disconnecting the gas connections. Failure to
correctly purge the MFC/MFM could result in fire, explosion or
death. Corrosion or contamination of the MFC/MFM upon exposure
to air, may also occur.

10. Remove the unit from the system.

11. Purge with dry nitrogen gas, which removes virtually all
particulate matter from the device. Should contamination persist,
subject all wetted' components to ultrasonic cleaning. Following
this, purge the device thoroughly with dry nitrogen gas once again.

12. If the sensor is contaminated, remove the sensor and use a
hemostat or tweezers to push a 0.007" diameter piano wire through
the
flow-sensor tube to remove any contamination (end closest to the
control valve). The sensor tube can then be flushed with a solvent that
leaves no residue. This can be accomplished conveniently using a
hypodermic needle filled with solvent.

NOTE: Do not soak the sensor assembly in a cleaning solvent. If solvent
seeps into the sensor assembly, it will likely damage or significantly alter
the sensor's operating characteristics.

The calibration of Brooks Digital Series Mass Flow devices is not described
in this manual. Such calibration requires accurate and traceable calibration
equipment in addition to digitalcommunications.

If your device needs calibration Brooks Instrument can provide this service
at one of its service locations. Visit www.BrooksInstrument.com to locate
the service location nearest to you. However, if traceable calibration
equipment is available at your facility, calibration software, along with
training, is available for purchase.

"Wetted components include the body, laminar-flow element, and all valve components including the orifice, process adapters and inlet

filters (if so equipped).

49


http://www.brooksinstrument.com/

Table 4-2 Troubleshooting

Section 4 Maintenance &
Troubleshooting

Trouble

Possible cause

Check/Corrective Action

Output stays at zero
(regardless of Setpoint) and
there is flow through the
meter/controller

Clogged Sensor

Defective electronic board

Clean sensor. Refer to cleaning procedures
(Section 4-1-3).

Contact Brooks Instrument

Flow cannot be achieved
regardless of Setpoint.
(applicable to MFC)

Clogged Control Valve

Valve override input is grounded

Defective electronic board

Clean the control valve (Section 4-1-2) or
return the device to the factory

Check the valve override input (Pin 12)

Contact Brooks Instrument.

Output signal stays at approx.
5.5 Vdc or 22 mA

(regardless of Setpoint) and
there is flow through the
meter/controller

Valve leaks or is stuck open
(applicable to MFC)

+15 V applied to the valve

override input
(applicable to MFC)

Defective PC board

Clean and/or adjust control valve
(Section 4-1-2).

Check the valve override terminal (Pin 12)

Contact Brooks Instrument

Output signal follows Setpoint
at higher Setpoints but will not
go below 2%

Control valve leaks or is stuck
open.

Clean the control valve or return the device
to the factory (Section 4-1-2).

Output signal follows Setpoint
at lower Setpoints, but does
not reach full scale

Insufficient inlet pressure or
pressure drop

Partially clogged sensor

Partially clogged valve
(applicable to MFC)

Valve out of adjustment
(applicable to MFC)

Valve guide spring failure
(applicable to MFC)

Adjust pressures, inspect in-line filters and
clean/replace as necessary.

Clean sensor, see cleaning procedures
(Section 4-1-2).

Clean the control valve (Section 4-1-2) or
return the device to the factory, see

cleaning proceedures

Contact Brooks Instrument

Contact Brooks Instrument

Instrument grossly out of
calibration. Flow is higher than
desired.

Partially clogged sensor

Clean sensor, see cleaning procedures
(Section 4-1-2).

Instrument grossly out of
calibration. Flow is lower than
desired.

Partially clogged restrictor

Replace or clean restrictor

Controller oscillates
(applicable to MFC)

Pressure drop or inlet pressure
deviates from calibrated values
Valve out of adjustment
Unstable inlet pressure

Defective PC board

Adjust pressures to original specifications

Contact Brooks Instrument
Check external pressure regulator

Contact Brooks Instrument




French

Instructions essentielles A lire avant de commencer!

Brooks Instrument congoit, fabrique et teste ses produits pour répondre a de nombreuses normes nationales et internationales. Ces produits doivent étre correctement
installés, utilisés et entretenus pour pouvoir fonctionner dans le cadre de leurs spécifications normales. Les instructions qui suivent doivent étre respectées et intégrées a
votre programme de sécurité lors de l'installation, I'utilisation et I'entretien des produits Brooks Instrument.

*  Afin d’assurer un fonctionnement correct, faites appel a du personnel qualifié pour I'installation, I'utilisation, la mise a jour, la programmation et I'entretien du produit.

. Lisez toutes les instructions avant l'installation, I'utilisation et I'entretien du produit. Si le présent manuel d’utilisation n’est pas le bon, consultez la derniere page de la
couverture pour connaitre le point de vente le plus proche. Conservez ce manuel d'utilisation pour pouvoir vous y reporter par la suite.

. AVERTISSEMENT: n’utilisez pas cet instrument au-dela des spécifications énumérées dans le manuel d’utilisation.

Le non-respect de cet avertissement peut entrainer de graves blessures et / ou endommager I’équipement.

+  Sivous ne comprenez pas I'une des instructions, prenez contact avec un représentant de Brooks Instrument pour obtenir des explications.
«  Tenez compte de tous les avertissements, précautions et instructions marquées sur le produit et fournies avec celui-ci.

lék AVERTISSEMENT: Avant toute installation, vérifier que cet instrument est conformes aux normes locales et nationales.
Le non-respect de cet avertissement peut entrainer des blessures graves et/ou endommager I’équipement.

x Installez votre équipement de la fagon indiquée dans les instructions d’installation du manuel d'utilisation et conformément a la législation en vigueur au niveau local et
national. Branchez tous les produits aux sources d’électricité et de pression agréées.

x Utilisation : (1) Faites lentement entrer le débit dans le systéme. Ouvrez progressivement les vannes de procédé pour éviter des pics de débits. (2) Vérifiez qu’il n’y a pas
de fuite au niveau des branchements d’entrée et de sortie du débitmetre. S’il n’y a pas de fuite, amenez le systeme a sa pression d'utilisation.

x Avant de procéder a I'entretien, assurez-vous que la conduite de procédé n’est plus sous pression. Lorsqu'il faut remplacer une piéce, assurez-vous que les pieces de
rechange sont celles indiquées par Brooks Instrument et que des personnes qualifiées effectuent le remplacement. Les piéces et procédures non autorisées peuvent
porter atteinte au fonctionnement du produit et mettre en péril la sécurité de votre procédé. Les remplacements par des piéces d’apparence similaire peuvent entrainer;
des incendies, des risques électriques ou un mauvais fonctionnement.

x Vérifiez que toutes les trappes de I'équipement sont fermées et que les couvercles de protection sont en place pour éviter les chocs électriques et les blessures, sauf
lorsque I'entretien est réalisé par des personnesqualifiées.

& AVERTISSEMENT: dans le cas d’appareils a écoulement liquide, si les vannes d’entrée et de sortie adjacentes aux appareils doivent étre fermées pour une
raison quelconque, les appareils doivent étre complétement vidangés. Si cela n’est pas fait, une éventuelle dilatation thermique du fluide peut casser I’appareil
et provoquer des blessures.

Directive européenne « équipements sous pression » (PED)

+  Tous les équipements sous pression dont la pression interne est supérieure a 0,5 bar (pression relative) et dont la taille dépasse 25 mm ou un pouce entrent dans le
cadre de la directive PED.

+ Lasection « Spécifications » de ce manuel contient les instructions relatives a la directive PED.

*  Les appareils de mesure de ce manuel sont conformes a la directive EN 2014/34/EU.

*  Tous les débitmeétres Brooks Instrument fonctionnent avec des fluides de groupe 1.

¢ Les appareils de mesure d’une taille supérieure a 25 mm ou un pouce entrent dans la catégorie PED |, Il ou Ill.

* Les appareils de mesure d’une taille inférieure ou égale a 25 mm ou un pouce relévent des « bonnes pratiques d’'ingénierie » (SEP).

Compatibilité électromagnétique européenne (CEM)

L’équipement Brooks Instrument (électrique / électronique) portant le marquage CE répond a la réglementation en matiére de compatibilité électromagnétique (directive
CEM 2014/30/EU).

Il faut cependant préter une grande attention au choix du cable d’interconnexion a utiliser avec I'équipement marqué CE.

Qualité du cable d’interconnexion, des presse-étoupes et connecteurs :

Brooks Instrument fournit un ou des cables de qualité supérieure qui répondent aux spécifications exigées pour la certification CE. Si vous utilisez votre propre cable
d’interconnexion, ce cable doit étre protégé par un blindage intégral.

Les connecteurs rectangulaires ou circulaires utilisés doivent avoir un blindage métallique. S’il y a lieu, des presse-étoupes métalliques doivent faire office de serre-
écran de cable.

L’écran du cable doit étre raccordé a I'enveloppe métallique ou au presse-étoupe et blindé aux deux extrémités sur 360 degrés. Le blindage doit s’achever sur une
prise de terre. Pour des instructions supplémentaires concernant la protection par mise a la terre veuillez vous reporter a la Section 2, Interface électrique, page 31.
Les connecteurs de carte standards sont non métalliques. Les cables utilisés doivent étre protégés par un blindage intégral pour se conformer a la certification CE.
Le blindage doit s’achever sur une prise de terre.

En ce qui concerne la configuration des broches, veuillez vous reporter au manuel d’utilisation joint.

ESD (décharge électrostatique)

& ATTENTION : cet instrument contient des composants électroniques sensibles a I’électricité statique. Des procédures de manipulation adéquates doivent étre
respectées pendant le retrait, I’installation ou la manipulation des cartes de circuits imprimés ou des dispositifs internes.

Procédure de manipulation :

1. L’alimentation électrique de I'appareil doit étre coupée.

2. Le personnel doit étre mis a la terre, au moyen d’une bande de poignet ou d’un autre moyen sir et adéquat, avant 'installation, le retrait ou le réglage de toutes les cartes
de circuits imprimés ou autres dispositifsinternes.

3. Les cartes de circuits imprimés doivent étre transportées dans un récipient conducteur. Les cartes ne doivent enlevées de cette enveloppe protectrice qu'au dernier
moment, juste avant I'installation. Les cartes retirées doivent étre immédiatement placées dans un récipient de protection pour le transport, le stockage ou le retour al'usine.

Observations

Brooks Instrument n’est pas le seul a proposer des produits comportant des composants sensibles aux décharges électrostatiques. La plupart des produits électroniques
modernes contiennent des composants qui utilisent des technologies a oxydes métalliques (NMOS, SMOS, etc.). L’expérience démontre que d’infimes quantités d’électricité
statique suffisent 8 endommager ou détruire ces appareils. Les composants endommagés, méme s'ils semblent fonctionner correctement, tombent rapidement en panne.




German

Wichtige Anweisungen
Bitte zuerst lesen!

Brooks Instrument entwickelt, produziert und testet seine Produkte derart, dass sie viele nationale und internationale Standards
erfillen. Nur bei korrektem Einbau sowie richtiger Bedienung und Wartung dieser Produkte ist ein Betrieb unter Einhaltung der
Standardvorgaben sichergestellt. Die folgenden Anweisungen miissen eingehalten werden und in Ihr Sicherheitsprogramm integriert
werden, wenn Sie Brooks Produkte installieren, bedienen und warten.

« Umdie entsprechende Leistung zu gewahrleisten, setzen Sie qualifiziertes Personal fiir die Installation, den Betrieb, die
Aktualisierung, Programmierung und Wartung des Produkts ein.

. Lesen Sie alle Anweisungen, bevor Sie das Produkt installieren, in Betrieb nehmen und warten. Falls es sich bei diesem
Handbuch nicht um das richtige Handbuch handelt, schauen Sie bitte auf der Riickseite nach den Kontaktdaten |hres
Vertriebsbiros vor Ort. Bewahren Sie dieses Handbuch auf, falls Sie spater etwas nachschauen méchten.

# WARNUNG: Dieses Gerat nicht auBerhalb der in Bedienungsanleitung und Handbuch angegebenen Grenzen betreiben.
Wird diese Warnung nicht beachtet, kann dies zu schweren Personenschéaden bzw. Schaden des Gerétes fiihren.

« Falls Sie Anweisungen nicht verstehen, wenden Sie sich zur Klarung an Ihren Brooks Instrument Vertreter.

«  Befolgen Sie alle Warnhinweise und Anweisungen, die auf dem Produkt markiert sind oder zusammen mit diesem geliefert
werden.

£ ACHTUNG: Vor der Installation sicherstellen, dass dieses Instrument den nationalen und lokalen Vorschriften endspricht.
Die Nichtbeachtung kann zu schweren Verletzungen und/oder Schaden am Gerit fiihren.

« Installieren Sie Ihr Gerat, wie in den Installationsanweisungen des entsprechenden Handbuchs angegeben und geman der
glltigen regionalen und nationalen Gesetze. SchlieRen Sie alle Produkte an eine geeignete Strom- und Druckluftversorgung an.

«  Bedienung: (1) Langsam den Zufluss zum System starten. Die Ventile langsam 6ffnen, um einen sprunghaften Anstieg der
Durchflussmenge zu verhindern. (2) Bereich der Anschliisse (Zufluss und Ausfluss) des Durchflussmessers auf Undichtigkeiten
Uberpriifen. Wenn das System dicht ist, auf Betriebsdruck hochfahren.

«  Sicherstellen, dass der Leitungsdruck vor Wartungsarbeiten heruntergefahren wird. Wenn Ersatzteile benétigt werden, stellen Sie
sicher, dass qualifizierte Personen Ersatzteile verwenden, die von Brooks Instrument vorgegeben sind. Nicht genehmigte Teile
und Verfahren kénnen die Leistungsfahigkeit des Produkts beeintrachtigen und den sicheren Betrieb Ihres Prozesses gefahrden.
Ahnlich aussehende Austauschteile kénnen zu Branden, elektrischen Gefahren oder nicht sachgerechtem Betrieb filhren.

«  Stellen Sie sicher, dass alle Tiuren der Anlage geschlossen sind und dass alle Schutzabdeckungen angebracht sind, um
Stromschlage und Personenschaden zu vermeiden, es sei denn die Wartungsaufgaben werden von qualifizierten Personen
durchgefihrt.

& WARNUNG: Werden die Ein-und Auslassventile neben Durchflussmessgeraten aus irgendwelchen Griinden
geschlossen, so miissen die Gerite komplett entleert werden.

Durchflussmessgeraete muessen vor dem Schliessen von Ein- und Auslassventilen komplett entleert werden,

anderenfalls kann es zu einer thermischen Ausdehnung der Fliissigkeit und damit zum Bruch des Gerates kommen;
Personenschaden kénnen die Folge sein.

Europadische Druckgeraterichtlinie (PED)

Alle Druckgerate mit einem internen Druck von mehr als 0,5 bar (g) und einer Gré3e von mehr als 1in ( 1in = 25,4 mm) unterliegen

der Druckgeraterichtlinie.

« Das Kapitel zu den technischen Daten in dieser Anleitung enthalt wichtige Sicherheits- und Betriebsanweisungen in Bezug auf die
Druckgeraterichtlinie.

« Produkte die in diesem Handbuch beschrieben sind, erfiillen die europaische Richtlinie 2014/34/EU.

« Alle Durchflussmesser von Brooks Instrument fallen unter die Fluidgruppe 1.

«  Produkte die gréRer als 25 mm oder 1“ (inch) sind, erfiillen die Kategorien |, Il oder Ill der Druckgeraterichtlinie (PED).

* Produkte mit einer GréRe von 25 mm oder 1“ (inch) oder kleiner sind Sound Engineering Practice (SEP).

Europaische Verordnung zur elektromagnetischen Vertraglichkeit (EMV)

Gerate von Brooks Instrument (elektrischer und elektronischer Art) mit CE-Zeichen haben den Test auf Einhaltung der Verordnung
zur elektromagnetischen Vertraglichkeit (EMV Richtlinie 2014/30/EU) erfolgreich bestanden.

Dennoch muss bei der Wahl des Signalkabels fiir das Gerat mit CE-Zeichen auf folgende Dinge geachtet werden.

Qualitat von Signalkabel, Kabeldurchfiihrung und Anschliisse:

Brooks Instrument liefert qualitativ hochwertige Kabel, die den Anforderungen fiir eine CE-Zertifizierung entsprechen.

Sollten Sie eigene Kabel einsetzen, so sollte das Kabel tiberall mit einer 100%-Abschirmung versehen sein.

D-oder Rundstecker sollten eine Metallabschirmung aufweisen. Wenn mdglich, miissen Kabeldurchfiihrungen aus Metall mit
Kabelschirmgeflechts-Klemmen verwendet werden.

Der Kabelschirm sollte an die Metallhiille oder -durchfiihrung angeschlossen werden und an beiden Enden rundherum (360°)
abgeschirmt werden.

Die Abschirmung sollte geerdet werden. Weitere Anweisungen zu Schutzerdungen (PE) finden Sie in Abschnitt 2, Elektrische
Schnittstelle, Seite 31

Randstecker auf Platinen sind standardmaRig nicht aus Metall. Die verwendeten Kabel miissen miteiner 100 % Abschirmung
versehen werden, um die CE-Vorgaben zu erfiillen.

Die Abschirmung sollte geerdet werden.

ESD (Elektrostatische Entladung)

£ ACHTUNG: Dieses Gerat enthalt elektronische Komp ten, die durch elektr he Entlad k hadigt werden konnen.
Ordnur aRe Verfahrer gen miissen wahrend des Ausbaus, der Installation oder anderer Handhabung der ei b ]
Platinen oder Gerate eingehalten werden.

Verfahrensanweisung:

1. Trennen Sie das Geréat von der Stromversorgung.

2. Das Personal ist vor dem Einbau, Ausbau oder der Einstellung von Platinen oder anderen internen Komponenten durch ein entsprechendes
Armband mit dem Erdpotential zu verbinden.

3. Platinen sind in speziellen Behaltern mit Schutz gegen elektrostatische Spannungen zu transportieren oder zu lagern. Platinen diirfen erst kurz
vor dem Einbau aus der Schutzhlille entfernt werden. Ausgebaute Platinen missen umgehend in Schutzbehélter zum Transport, zur Lagerung
oder Riicksendung an das Werk gelegt werden.

Anmerkung

Dieses Gerét ist wie viele andere elektronische Geréte auch mit Komponenten bestiickt, die anféllig fir elektrostatische Entladung sind. Die meisten
modernen, elektronischen Geréate enthalten Komponenten, die die Metalloxidtechnologie (NMOS, SMOS etc.) verwenden. Die Erfahrung hat gezeigt,
dass schon geringe Mengen elektrostatischer Energie ausreichen, um diese Geréte zu beschadigen oder zu zerstéren. Beschadigte Teile fallen frih
aus, obwohl sie funktionsfahig zu sein scheinen.




Italian

Istruzioni fondamentali
Leggerle subito!

La Brooks Instrument progetta, fabbrica e collauda i propri prodotti in maniera tale che siano conformi ai vari standard nazionali ed internazionali. Tali
apparecchiature devono essere installate, messe in esercizio e tenute in manutenzione in maniera adeguata affinché operino in conformita alle loro
normali specifiche di funzionamento. Le seguenti istruzioni devono essere rispettate ed inserite nel programma di tutela sul lavoro durante
Iinstallazione, il funzionamento e la manutenzione dei prodotti Brooks Instrument.

X Per garantire un adeguato rendimento l'installazione, il funzionamento, I'aggiornamento, la programmazione e la manutenzione del prodotto
devono essere eseguiti esclusivamente da personale specializzato.

X Leggere tutte le istruzioni prima dell'installazione, utilizzo e manutenzione del prodotto. Se questo manuale non € quello relativo al Vostro
prodotto, cercare sul retro della copertina il distributore locale e contattarlo per ulteriori informazioni. Conservare il presente manuale per future
consultazioni.

# ATTENZIONE: Non utilizzare questo strumento in condizioni che eccedono le specifiche riportate nel Manuale d’Uso. L’inosservanza
puo causare gravi lesioni alle persone e/o danni all’apparecchiatura.

X Qualora le istruzioni del manuale non siano chiare, contattare un rappresentante della Brooks Instrument per chiarire il problema.

X Rispettare tutti gli avvisi, le istruzioni e gli avvertimenti riportati sull’apparecchiatura o forniti insieme ad essa.

4 ATTENZIONE: prima di installare questo strumento, assicurarsi che sia in regola rispetto alle normative di sicurezza locali e nazionali. La
non osservanza di questo avvertimento puo procurare seri danni a persone e/o danneggiare sia lo strumento che le cose circostanti.

X Installare I'apparecchiatura in base alle istruzioni riportate nel Manuale d’Uso e alle prescrizioni locali e nazionali in vigore. Collegare i prodotti
esclusivamente ad un’adeguata sorgente di pressione ed alimentazione elettrica.

X Procedimento: (1) mettere lentamente sotto pressione il sistema. Aprire lentamente le valvole di servizio per evitare I'oscillazione del flusso. (2)
Controllare che non ci siano perdite nei punti di connessione in entrata e in uscita del misuratore di flusso. Se non ci sono perdite, caricare il
sistema alla pressione d’esercizio.

X Prima di effettuare manutenzione controllare che la linea di processo non sia sotto pressione. Se avete bisogno di pezzi di ricambio, il personale
specializzato deve usare i pezzi di ricambio definiti dalla Brooks Instrument. Attivita e pezzi di ricambio non autorizzati possono influire sul
rendimento del prodotto e comprometterne il funzionamento in sicurezza. La sostituzione con pezzi di ricambio non originali pud causare incendi,
pericolo di scosse elettriche o funzionamento improprio.

X Tutti gli sportelli del’'impianto devono essere chiusi, le cappe di protezione devono essere al loro posto per evitare scosse elettriche e lesioni
personali, tranne quando il personale specializzato esegue lavori di manutenzione.

# ATTENZIONE: In caso di apparecchiature in cui scorre un liquido, se per qualsiasi motivo bisogna chiudere le valvole d’entrata e
d’uscita accanto all’apparecchiatura, allora si deve svuotare completamente I'apparecchiatura. L’'inosservanza puo causare la dilatazione
termica del liquido che puo danneggiare I’apparecchiatura e provocare lesioni alle persone.

Direttiva europea relativa alle apparecchiature a pressione (PED)

Ogni apparecchiatura a pressione con pressione interna maggiore di 0,5 bar (g) e piu grande di 25 mm o di 1 pollice ricade nellambito della Direttiva
Europea relativa alle apparecchiature a pressione (PED).

X Il capitolo ,Dati tecnici” del manuale contiene le disposizioni relative alla direttiva PED.

X | prodotti di misura descritti nel presente manuale sono conformi alla Direttiva UE 2014/34/EU.

X Ogni flussimetro Brooks appartiene al gruppo di fluidi 1.

X | prodotti di misura maggiori di 25 mm o di 1 pollice sono conformi alla categoria |, Il o 11l della PED.

X

| prodotti di misurazione minori di 25 mm o di 1 pollice rientrano nella categoria SEP (Sound Engineering Practice).

Direttiva europea relativa alla compatibilita elettromagnetica (EMC)

Le apparecchiature (elettriche/elettroniche) Brooks Instrument dispongono del marchio CE ed hanno superato positivamente i test per i requisiti di compatibilita elettromagnetica (Direttiva EMC 2014/30/EU).
In ogni caso bisogna prestare particolare attenzione alla scelta dei cavi di segnale utilizzati per le apparecchiature con marchio CE.

Qualita dei cavi di segnale, dei i e dei i
La Brooks Instrument offre cavi d'alta qualita conformi ai requisiti della certificazione CE.

Qualora vengano utilizzati cavi di segnale propri, devono essere scelti con schermatura al 100% e interamente filtrati.

| connettori ,D" o ,rotondi” devono essere schermati con schermatura metallica. In caso di necessita bisogna utilizzare pressacavi metallici di to per fissare la ira del cavo.

La schermatura del cavo deve far contatto col guscio metallico o col pressacavo; il cavo deve essere schermato su entrambi i lati a 360°. La schermatura deve essere effettuata con messa a terra.
Per ulteriori istruzioni sui collegamenti di terra di protezione (PE), fare riferimento alla Sezione 2, Interfaccia Elettrica, pagina 31.

| connettori Card Edge normalmente non sono di metallo. | cavi utilizzati devono essere filtrati con schermatura al 100% per essere conformi alla marcatura CE.

La schermatura deve essere effettuata con messa a terra.

Configurazione pin: Vedi Manuale d’'uso allegato.

Scarica elettrostatica (ESD)

& ATTENZIONE: Il dispositivo contiene componenti elettronici che possono essere danneggiati da elettricita statica. Bisogna rispettare le

adeguate procedure durante la rimozione, I'installazione o altra manovra delle schede del circuito elettricointerno.

Procedura di manovra:

Togliere alimentazione elettrica all’apparecchiatura.

La persona deve essere collegata a terra con una cerniera o con altri strumenti di sicurezza e adeguati allo scopo prima di installare, togliere o

impostare la scheda del circuito elettrico o altri dispositivi interni.

3. Le schede del circuito stampato devono essere spedite in contenitori conduttivi. Le schede devono essere tolte dal rivestimento protettivo
esclusivamente prima dell’installazione. Le schede confezionate devono essere collocate immediatamente nell'imballaggio protettivo per la
movimentazione, 'immagazzinamento o resa alla fabbrica.

Note:

E un fenomeno comune che nei dispositivi di questo tipo si trovino componenti sensibili alla scarica elettrostatica (ESD). Nella maggior parte degli
strumenti elettronici moderni si trovano componenti tecnologici metallo-ossido (NMOS, SMOS, ecc.). Le esperienze dimostrano che I'elettrostaticita
anche in piccola misura pud danneggiare o rovinare gli strumenti. | componenti danneggiati, anche se all’apparenza funzionano correttamente,
potrebbero manifestare il difetto rapidamente.

N =
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Instrucciones basicas
iLéalos primero!

El Brooks Instrument proyecta, fabrica y prueba sus productos de manera que éstos respondan a numerosas normas nacionales e internacionales. Dichas
instalaciones deben ser emplazadas, operadas y mantenidas adecuadamente, para que puedan marchar de todas formas en conformidad con el alcance
normal de funcionamiento. Las siguientes instrucciones deben cumplirse y incorporadas en su programa de seguridad cuando instalando, operando y
mantenimiento los productos Brooks Instrument.

X Para asegurar el adecuado rendimiento, para instalar, operar, actualizar, programar y mantener tiene que realizarse exclusivamente por una persona
calificada.

X Antes de la instalacion, operacién y servicio del producto leer todas las respectivas instrucciones. Si el presente manual no es la adecuada
publicacién, busque al distribuidor local que figura en la contraportada y péngase en contacto con él para obtener informaciones. Guarde el presente
manual para tener informaciones también en el futuro.

£ ATENCION: No haga funcionar los equipos fuera del rango indicado en las instrucciones de funcionamiento. El incumplimiento de estas
ultimas puede conducir a graves dafos personales o a la averia delequipo.

X Si las instrucciones del manual no son evidentes, podngase en contacto con el representante de Brooks Instrument para aclarar el problema

X Observar todas las alertas, advertencias e instrucciones indicadas en el equipo o suministradas con el mismo.

£ ADVERTENCIA: Antes de la instalacion, asegurese de que el instrumento ofrece las caracteristicas de aprobacion necesarias para satisfacer

los requisitos normativos locales y nacionales. En caso contrario, se pueden producir lesiones personales y/o dafos en el equipo.

X Instale su equipo en conformidad con las recomendaciones indicadas en las respectivas instrucciones de instalacion y con las pautas de las normas
vigentes locales e internacionales. Conectar el producto exclusivamente a la adecuada fuente eléctrica y presion.

X Proceso: (1) Colocar lentamente flujo en el sistema. Abrir lentamente las valvulas de proceso para evitar oscilacion del flujo. (2) Verificar si hay fuga
alrededor de las conexiones de entrada y salida del flujometro, Si no hay, llenar el sistema con la presién de operacion.

X Antes de efectuar el servicio, verificar si hay presion o no en la tuberia de la red. Si se requiere realizar un recambio de piezas, solamente el personal
calificado puede manipular las piezas de repuesto determinadas por Brooks Instrument Las piezas y operaciones no autorizadas pueden afectar el
rendimiento del producto o arriesgar el funcionamiento seguro. El recambio realizado con piezas soélo similares pueden traer como consecuencias
incendios, choques eléctricos o funcionamiento bajo.

X Todas las puertas de la instalacion deben estar cerradas, las cubiertas de proteccién tienen que hallarse en el debido sitio con el fin de evitar los
dafios personales y los choques eléctricos, salvo cuando un especialista efectia el mantenimiento.

# ADVERTENCIA: En caso de instalaciones que circulen liquido, si por cualquier razén se hubiera de cerrar las valvulas de entrada y salida
situadas al lado del equipo, dichas instalaciones deberan ser completamente vaciadas. La omisién de esto ultimo puede provocar la dilatacion
térmica del liquido, lo que puede daiar al equipo y conducir a dafos personales.

Directriz Europea de los Equipos de Presion (PED)
Todos los equipos de presion, con una presion interna que supere a 0,5 bar (g) con tamano mayor a 25 mm o T pulgada entran el ambito de Ta Directriz
Europea de los Equipos de Presion (PED).
El capitulo Datos Técnicos del manual incluye las instrucciones respecto a las directivas de PED
Los instrumentos de medicién indicados en el Manual responden a las EN directivas 2014/34/EU.
Todos los caudalimetros Brooks pertenecen a la categoria 1 del grupo de fluidos.
Los instrumentos de medicion mas grandes que 25 mm o 1 pulgada estan en conformidad con las categorias |, Il o Il de PED

X X X X x

Los instrumentos de medicion mas pequefos que 25 mm o 1 pulgada siguen la Practica Aceptada de Ingenieria (SEP).

Directriz Europea respecto a la Compatibilidad Electromagnética (EMC

as Instalaciones de Brooks Instrument (electricas/electronicas) merecedores de la categoria CE cumplieron con exito 1as pruebas que veriican las
exigencias de la compatibilidad electromagnética (directiva de EMC 2014/30/EU).
Al mismo tiempo se ha de prestar una especial atencion en la seleccién de los cables de sefal, utilizados con los equipos marcados con CE.
Calidad de los cables de seiial, piezas de unién de cable y conectores:
El Brooks Instrument ofrece cables de alta calidad, que responden a los requerimientos de calificacion CE.
Si se utiliza cable propio de la firma, se ha de elegir uno que sea completamente filtrado con blindaje de 100%.
Las piezas de uniéon de forma ,D” o ,circular” deben ser blindadas mediante blindaje metdlica. Si es necesario, aplicar piezas de unién de metal para sujetar
el filtro de cable.
Conectar el filtro de cable a la caja o manguito de metal blindandolo en ambas caras en 360°. El
blindaje debe terminar en tierra. El blindaje debe conectarse a tierra. Para obtener instrucciones
adicionales sobre las conexiones a tierra (PE), consulte la Seccion 2, Interfaz eléctrica, pagina 31.
Los conectores que pertenecen a las tarjetas normalmente no son metalizados. Los cables utilizados deben ser filtrados con una blindaje de 100% para
responder a la calificacion CE.
El blindaje debe terminarse en tierra.
Configuracion de contacto: Véase Instrucciones de operacion adjuntas.

Descarga Electroestatica (ESD)

i PRECAUCION: El aparato incluye piezas electronicas que son susceptibles a los dafios provocados por la electricidad estatica.

Observar los adecuados procesos para remover, instalar o manipular las tareas y medios de circuitos eléctricos internos

Proceso de operacion:

Desconectar la fuente eléctrica de la unidad.

2. Lapersona debe ponerse a tierra mediante una palanca acodada o por otro medio seguro y apropiado para dicho fin antes de instalar, sacar o
ajustar el circuito impreso eléctrico u otro medio interno.

3.  El circuito impreso debe ser transportado en embalaje conductivo. Las tarjetas no pueden sacarse de la cubierta protectora exclusivamente
directamente antes de la instalacion. Las tarjetas desmontadas deben colocarse sin tardar en el embalaje protector utilizado para manipulacion,
almacenamiento o devolucién a la fabrica.

Notas:

Esto equipo no es el tnico contenido de piezas susceptibles a la descarga electroestatica (ESD). En la mayoria de los medios electrénicos modernos
se encuentran piezas fabricadas por tecnologia de éxido metalico. (NMOS, SMOS etc.). Las experiencias confirman que incluso una minima
electricidad estatica puede dafiar o destruir dichos medios. Las piezas averiadas, aunque funcionen aparentemente bien, indican una falla inicial.

-




LIMITED WARRANTY
Visit www.BrooksInstrument.com for the terms and conditions of our limited warranty.

SERVICE AND SUPPORT

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

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

START-UP SERVICE AND IN-SITU CALIBRATION

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

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

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

Please contact your nearest sales representative for more details.
Due to Brooks Instrument's commitment to continuous improvement of our products, all specifications are subject to change without notice.
TRADEMARKS

Brooks is a trademark of Brooks Instrument, LLC
All other trademarks are the property of their respective owners.
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Global Headquarters

Brooks Instrument

407 West Vine Street

Hatfield, PA

19440-0903 USA

Toll-Free (USA): 888-554-FLOW

T: 215-362-3500

F: 215-362-3745
BrooksAM@BrooksInstrument.com

®
A list of all Brooks Instrument locations and contact details can be found at www.BrooksInstrument.com B ROO KS
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