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Safety Notes

WARNINGS, CAUTIONS, and NOTES contained in this manual emphasize critical
instructions as follows:

An operating procedure which, if not strictly observed, may result in personal
injury or environmental contamination.

WARNING
An operating procedure which, if not strictly observed, may result in damage
to the equipment.
CAUTION
@f Important information that should not be overlooked.
NOTE

Electrical Safety

Up to 5 kV may be present in the analyzer housings. Always shut down power source(s)
before performing maintenance or troubleshooting. Only a qualified electrician should
make electrical connections and ground checks. Any use of the equipment in a manner
not specified by the manufacturer may impair the safety protection originally provided by
the equipment.

Grounding

Instrument grounding is mandatory. Performance specifications and safety protection are
void if instrument is operated from an improperly grounded power source.

Verify ground continuity of all equipment before applying power.

WARNING

LCD Electronics and Sensor

Before connecting the 24 VDC power to the electronics, ensure that the elec-
tronics are connected to the sensor. Otherwise, damage to the electronics is
possible.

CAUTION

Always remove 24 VDC power from the LCD electronics before removing the
CAUTION
electronics from the sensor.
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Warning Labels

B> B> B @b

PROTECTIVE CONDUCTOR TERMINAL
(BORNIER DE LUECRAN DE PROTECTION)
Schutzerde

CAUTION - Risk of electric shock )
(ATTENTION-RISQUE DE DECHARGE ELECTRIQUE)
Achtung - Hochspannung Lebensgefahr

CAUTION - (Refer to accompanying documents)
(ATTENTION-SE REFERER AUX DOCUMENTS JOINTS)
Achtung (Beachten Sie beiliegende Dokumente)

CAUTION - Hot Surface

(ATTENTION-SURFACE CHAUDE)
Achtung - HeiRe Oberflache

Environmental Information (WEEE)

This AMETEK product contains materials that can be reclaimed and recycled. In some
cases the product may contain materials known to be hazardous to the environment or
human health. In order to prevent the release of harmful substances into the environment
and to conserve our natural resources, AMETEK recommends that you arrange to recycle
this product when it reaches its “end of life.”

Waste Electrical and Electronic Equipment (WEEE) should never be disposed of in a

municipal waste system (residential trash). The Wheelie Bin marking on this product is a
reminder to dispose of the product properly after it has completed its useful life and been
removed from service. Metals, plastics and other components are recyclable and you can
do your part by one of the following these steps:

*  When the equipment is ready to be disposed of, take it to your local or re-
gional waste collection administration for recycling.

These symbols may appear on the instrument in order to alert you of existing condi-
tions.

* Insome cases, your “end-of-life” product may be traded in for credit towards
the purchase of new AMETEK instruments. Contact your dealer to see if this

program is available in your area.

* Ifyou need further assistance in recycling your AMETEK product, contact
our office listed in the front of the instruction manual.
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Electromagnetic Compatibility (EMC)

Read and follow the recommendations in this section to avoid performance
variations or damage to the internal circuits of this equipment when installed

CAUTION in harsh electrical environments.

The various configurations of the Ethernet LCD should not produce, or fall victim to, electromagnetic dis-
turbances as specified in the European Union’s EMC Directive. Strict compliance to the EMC Directive
requires that certain installation techniques and wiring practices are used to prevent or minimize erratic
behavior of the Analyzer or its electronic neighbors. Below are examples of the techniques and wiring
practices to be followed.

In meeting the EMC requirements , the various Analyzer configurations described in this manual rely
heavily on the use of metallic shielded cables used to connect to the customer’s equipment and power.
Foil and braid shielded I/0O and DC power cables are recommended for use in otherwise unprotected situ-
ations. In addition, hard conduit, flexible conduit, and armor around non-shielded wiring also provides
excellent control of radio frequency disturbances. However, use of these shielding techniques is effective
only when the shielding element is connected to the equipment chassis/earth ground at both ends of the
cable run. This may cause ground loop problems in some cases. These should be treated on a case-by-case
basis. Disconnecting one shield ground may not provide sufficient protection depending on the electronic
environment. Connecting one shield ground via a 0.1 microfarad ceramic capacitor is a technique allow-
ing high frequency shield bonding while avoiding the AC-ground metal connection. In the case of shield-
ed cables the drain wire or braid connection must be kept short. A two-inch connection distance between
the shield’s end and the nearest grounded chassis point, ground bar or terminal is highly recommended.
An even greater degree of shield performance can be achieved by using metallic glands for shielded cable
entry into metal enclosures. Expose enough of the braid/foil/drain where it passes through the gland so
that the shield materials can be wrapped backwards onto the cable jacket and captured inside the gland,
and tightened up against the metal interior.

Inductive loads connected to the low voltage “Alarm Contacts” are not recommended. However, if this
becomes a necessity, adhere to proper techniques and wiring practices. Install an appropriate transient
voltage suppression device (low voltage MOV, “Transzorb,” or R/C) as close as possible to the inductive
device to reduce the generation of transients. Do not run this type of signal wiring along with other I/O or
DC in the same shielded cable. Inductive load wiring must be separated from other circuits in conduit by
using an additional cable shield on the offending cable.

In general, for optimum protection against high frequency transients and other disturbances, do not allow
installation of this Analyzer where its unshieled I/O and DC circuits are physically mixed with AC mains
or any other circuit that could induce transients into the Analyzer or the overall system. Examples of elec-
trical events and devices known for the generation of harmful electromagnetic disturbances include mo-
tors, capacitor bank switching, storm related transients, RF welding equipment, static, and walkie-talkies.
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European Standards Information

Manufacturer’s Name: AMETEK, Inc., Process Instruments (ISO 9001 Regis-
tered 1995)

Manufacturer’s Address: Process & Analytical Instruments Division
150 Freeport Road
Pittsburgh, PA, 15238 USA
Phone: 412-828-9040 Fax: 412-826-0686

declares that the product:

Product Name: Dycor LCD Mass Spectrometer
Model Number(s):

DM100 100AMU DM100M 100 AMU Multiplier
DM200 200 AMU DM200M 200 AMU Multiplier
DM300 300 AMU DM300M 300 AMU Multiplier

complies with the requirements of EMC Directive 89/336/EEC:

EN 61326-1 Radio Frequency Emissions

EN50011 (CISPR 11) Radiated and Conducted, Class A, Group 2, ISM Device
EN61000-3-2 Harmonic Current
EN61000-3-3 Voltage Fluctuation / Flicker

EN61326-1,/ EN50082-1 Immunity
EN61000-4-2 Electrostatic Discharge, 4kV/8kV, contact/air
EN610004-3, ENV50204 Radiated Radio Frequencies, 3V/m
EN61000-4-4 Electrical Fast Transient/Burst, .5kV/1kV
EN61000-4-5 Surge, 1kV to Shields, 1kV/2kV AC Differential/Common
EN61000-4-6 Conducted Radio Frequencies, 3 V/m
EN61000-4-11 Voltage Dips and Variations, 100%, 95%, 60% and 30%
EN61000-4-8 Magnetic Immunity

and with the low voltage directive 73/23/EEC:
EN 61010-1 (IEC 1010-1), Safety Requirement for Electrical Equipment
Manufacturer’s Address in Europe:

AMETEK Precision Instruments Europe GmbH
Rudolf-Diesel-Strasse 16

D-40670 Meerbusch Germany

Contact: Dr. Juergen Gassen



WARRANTY AND CLAIMS

We warrant that any equipment of our own manufacture or manufactured for us pursuant to our specifications which
shall not be, at the time of shipment thereof by or for us, free from defects in material or workmanship under normal
use and service will be repaired or replaced (at our option) by us free of charge, provided that written notice of such
defect is received by us within twelve (12) months from date of shipment of portable analyzers or within eighteen (18)
months from date of shipment or twelve (12) months from date of installation of permanent equipment, whichever
period is shorter. All equipment requiring repair or replacement under the warranty shall be returned to us at our factory,
or at such other location as we may designate, transportation prepaid. Such returned equipment shall be examined by
us and if it is found to be defective as a result of defective materials or workmanship, it shall be repaired or replaced
as aforesaid. Our obligation does not include the cost of furnishing any labor in connection with the installation of
such repaired or replaced equipment or parts thereof, nor does it include the responsibility or cost of transportation. In
addition, instead of repairing or replacing the equipment returned to us as aforesaid, we may, at our option, take back
the defective equipment, and refund in full settlement the purchase price thereof paid by Buyer.

Process photometric analyzers, process moisture analyzers, and sampling systems are warranted to perform the
intended measurement, only in the event that the customer has supplied, and AMETEK has accepted, valid sample
stream composition data, process conditions, and electrical area classification prior to order acknowledgment. The
photometric light sources are warranted for ninety (90) days from date of shipment. Resale items warranty is limited to
the transferable portion of the original equipment manufacturer’s warranty to AMETEK. If you are returning equipment
from outside the United States, a statement should appear on the documentation accompanying the equipment being
returned declaring that the goods being returned for repair are American goods, the name of the firm who purchased
the goods, and the shipment date.

The warranty shall not apply to any equipment (or part thereof) which has been tampered with or altered after leav-
ing our control or which has been replaced by anyone except us, or which has been subject to misuse, neglect, abuse
or improper use. Misuse or abuse of the equipment, or any part thereof, shall be construed to include, but shall not
be limited to, damage by negligence, accident, fire or force of the elements. Improper use or misapplications shall be
construed to include improper or inadequate protection against shock, vibration, high or low temperature, overpressure,
excess voltage and the like, or operating the equipment with or in a corrosive, explosive or combustible medium, un-
less the equipment is specifically designed for such service, or exposure to any other service or environment of greater
severity than that for which the equipment was designed.

The warranty does not apply to used or secondhand equipment nor extend to anyone other than the original purchaser
from us.

THIS WARRANTY IS GIVEN AND ACCEPTED IN LIEU OF ALL OTHER WARRANTIES, WHETHER EXPRESS
OR IMPLIED, INCLUDING WITHOUT LIMITATION AND WARRANTIES OF FITNESS OR OF MERCHANT-
ABILITY OTHER THAN AS EXPRESSLY SET FORTH HEREIN, AND OF ALL OTHER OBLIGATIONS OR LI-
ABILITIES ON OUR PART. INNO EVENT SHALL WE BE LIABLE UNDER THIS WARRANTY ORANY OTHER
PROVISION OF THIS AGREEMENT FOR ANY ANTICIPATED OR LOST PROFITS, INCIDENTAL DAMAGES,
CONSEQUENTIAL DAMAGES, TIME CHANGES OR ANY OTHER LOSSES INCURRED BY THE ORIGINAL
PURCHASER ORANY THIRD PARTY IN CONNECTION WITH THE PURCHASE, INSTALLATION, REPAIR OR
OPERATION OF EQUIPMENT, OR ANY PART THEREOF COVERED BY THIS WARRANTY OR OTHERWISE.
WE MAKE NO WARRANTY, EXPRESS OR IMPLIED, INCLUDING WITHOUT LIMITATION ANY WARRAN-
TIES OF FITNESS OR OF MERCHANTABILITY, AS TO ANY OTHER MANUFACTURER’S EQUIPMENT,
WHETHER SOLD SEPARATELY OR IN CONJUNCTION WITH EQUIPMENT OF OUR MANUFACTURE. WE
DO NOT AUTHORIZE ANY REPRESENTATIVE OR OTHER PERSON TO ASSUME FOR US ANY LIABILITY

IN CONNECTION WITH EQUIPMENT, OR ANY PART THEREOF, COVERED BY THIS WARRANTY.
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OVERVIEW

Dycor Ethernet LCD Mass Spectrometer

The Dycor Ethernet LCD mass spectrometer is a compact quadrupole mass spec-
trometer capable of distributed control and simultaneous multiplexing of multiple
analyzer head locations from a single PC.

Ethernet LCD System

The standard configuration Ethernet LCD mass spectrometer consists of the fol-
lowing components:

*  Open, closed or enclosed source Ethernet LCD quadrupole mass spectrom-
eter in 100, 200 or 300-AMU range.

* Faraday cup detector or microchannel plate electron multiplier detector.

Options for Ethernet LCD System

* Optional integrated System 2000 Software that provides:
- systems integration capability using Visual Basic scripting and DDE and
OLE automation,
— auto-tune capabilities,
— real-time calculations,
— customized displays,
— analog and digital I/O support, and
— spectral interpretation.

*  Dual pumping system consisting of a turbo pump and oil-vane rotary pump
or diaphragm pump with single-switch power button,

* Digital and analog I/O data acquisition system,

* Manifold heater jacket with temperature controller.

Overview | 1-1



Mass Spectrometer Theory

The mass spectrometer allows you to identify the masses of individual atoms and
molecules that have been converted to ions from a given sample. This technique
is unique in that it provides a fingerprint identification for the structural and
chemical properties of these molecules. The quadrupole mass spectrometer is one
of a specialized subset of mass spectrometers that measure background gases in
an existing vacuum chamber.

A mass spectrometer consists of the following components:

* Sampling System
*  Mass Spectrometer Hardware
* Data System

Sampling System

The Sampling System serves as a connection between the outside sample envi-
ronment and the vacuum environment that the mass spectrometer requires. The
Dycor ProMaxion can be equipped with a variety of inlet systems. All of these
systems are configured to bring the required number of sample streams into the
ProMaxion at the specified pressure, while maintaining the high vacuum neces-
sary for proper mass spectrometry operation.

Mass Spectrometer Hardware

Once the sample reaches the mass spectrometer hardware, three processes take
place:

* Jonization
*  Separation
e Detection

lonization

During ionization, sample molecules are turned into ions which are then focused
towards the quadrupole to be detected. The process occurs in the ionizer which
consists of a filament, filament electron repeller, ionizer body, ion volume and
two focusing lenses. See Figure 1-1.

The filament produces electrons. As current flows through the filament, it is elec-
trically heated to incandescence and emits free electrons. Once the electrons are
free, they are accelerated towards the ionizer body by the potential difference
between the filament and the ionizer body. As a cloud of electrons accelerates
towards the ionizer body, the electrons collide with the sample in the center of the
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ion volume and create ions.

Once the positive ions are formed, they are extracted from the ion region and
focused towards the quadrupole mass filter by a difference in potential. Lens 1
has an applied negative voltage that, due to a difference in electrostatic potential,
attracts the newly formed positive ions, passing them through Lens 2. Lens 2, in
turn, focuses the electrons into the quadrupole.

El lonization

The energy of the bombarding electrons is much greater than the bonds that hold
the molecule together. When a single electron is removed, a positive ion is cre-
ated - this is referred to as a molecular ion. When the bombarding electrons cause
the molecular bonds to break, fragment ions form. This ionization process is
known as electron impact ionization (EI).

Operation of the mass spectrometer depends on maintaining low vacuum pres-
sures. These pressures take into account not only the operational pressures of the
mass spectrometer, but also the pressures of the sampling system environments.
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Figure 1-2.
Quadrupole mass
filter.

Separation

Once the ions reach the quadrupole mass filter, they are filtered according to their
mass-to-charge (m/z) ratio. Each ion has an identifiable mass. The quadrupole
mass filter is constructed of four electrically-conducting, parallel cylindrical rods.
A constant direct current (DC) voltage and an alternating radio-frequency (RF)
voltage is applied along the length of the rods. Through proper electronic tuning,
these voltages set the criteria for the ions that pass through the quadrupole.

As an ion enters the quadrupole mass filter, the RF and DC fields cause it to
undergo oscillations. Depending upon the criteria set for motion through the
quadrupole, an ion passes through the quadrupole where it is neutralized on the
walls of the vacuum housing. lons meeting the m/z criteria have stable trajecto-
ries and emerge from the mass filter assembly (Figure 1-2). Ions with other m/z
values have unstable trajectories and are neutralized as they strike the walls of the
vacuum housing.

Ions that successfully pass through the quadrupole are again focused towards the
detector using an exit aperture which has an applied negative voltage that attracts
the positively charged ions.

Detection

The simplest detection setup consists of a Faraday cup detector. An electron mul-
tiplier is used for amplified sensitivity.

A Faraday cup detector is a closed structure except for an opening that allows the
ions to enter. As the positive ions exit the quadrupole mass filter, they strike the

Exit Detector
Lens

Quadrupole

fis l
l 5 ®D©
lonization ®J@ = /

Chamber @

| O |e
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detector, creating a current. This current is then sent to the preamplifier for ampli-
fication and then to the data system for display.

When an electron multiplier is used, the ions are attracted to the multiplier be-
cause of its negative charge. As the ions strike the multiplier, secondary electrons
are emitted. This creates a cascading effect as each secondary electron generates
more secondary electrons as they move down the multiplier wall, amplifying the
signal by approximately one thousand.

The Dycor system uses a microchannel plate (MCP) electron multiplier. It con-
sists of an array of millions of small glass capillaries fused together in the shape
of a disk. The inside wall of each channel has a resistive, electrically semi-con-
ductive layer, forming independent electron multipliers. As the ions are approach-
ing the MCP, a positive electrical gradient pulls the electrons into the MCP.

As they cascade down and strike the channel walls, they generate secondary
electrons. The Dycor MCP has the advantage in that it is stable and is especially
beneficial for detection of low-level species.

Data System

Overall control of the system, acquisition of data, and access to collected data
is accomplished through the Dycor Process 2000 software. Adjustment of all
instrument parameters that affect sampling, ionization, separation and detection
are software controlled. All data acquisition parameters are also set using the
software.
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Ethernet LCD Configuration

Figure 1-3.
Enclosed source
Ethernet LCD.

Ethernet LCD

The Ethernet LCD (Figure 1-3) is available with open, closed or enclosed source.
It operates at 100, 200 or 300-AMU range using a Faraday cup or channel plate
multiplier detector.

Enclosed Source
lan Valume

Tk

Communications

The Ethernet LCD software communicates directly to the PC using an Ethernet
crossover CAT-5 cable plugged into an Ethernet port on the PC. Communication
can also be established through a network (LAN) using a standard Ethernet cable
between the Ethernet LCD and the network.

To establish communication with the Ethernet LCD refer to the User Interface
Section of the Dycor System 2000 Software manual PN# 90377VE

é An Ethernet card must be installed in your PC to establish
communication between the Ethernet LCD and the PC.

NOTE
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Figure 1-4.

Ethernet and power
connections shown
on the Ethernet
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LEDs

The Ethernet LCD LEDs are located on the back of the electronics as shown

in Figure 1-3. When first started, the Ethernet LCD cycles through the LEDs,
turning them green, red and yellow. This allows you to check that each LED is
working properly. When the unit is through cycling, the top LED turns green. For
further help on LED error messages, see Chapter 6 of this manual.

The LEDs that follow are listed in the order in which they appear (top to bottom)
on the back of the electronics unit.

CPU

Indicates CPU and system status.
* OFF LCD power is off.
* RED CPU has stopped.

*  FLASHING RED Battery-backed RAM has been cleared.

Check battery.

* GREEN Normal operation.

Comm

Shows the status of communications between the Ethernet LCD and the PC. It
flashes green when receiving data from the PC. It remains off when the unit is
inactive. A red light indicates a communications error.
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RF

Shows the status of the RF circuit. The LED is green if the RF amplifier is oper-
ating properly, and turns red if there is an RF failure. The LED is yellow during
automatic RF tune.

instrument and customer. If you are having a problem in this area
NOTE contact your service engineer.

. RF tune files are preset at the factory and are customized for each

Filament

Indicates the status of the filament. The LED is green if the filament is on and is
working properly. The LED appears red if the filament is off because of an over-
pressure, open or short condition. The LED appears yellow if half of the filament

has failed.
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SPECIFICATIONS

Ethernet LCD

Mass Range:

1-100, 1-200, and 1-300 AMU

Operating Pressure Range:

10 Torr to ultrahigh vacuum

Minimum Detectable Partial Pressure:

5 x 102 Torr (5 x 10" Torr for electron multiplier units)

Resolution:

Adjustable to constant peak width (0.5 AMU at 10% height)

Emission Current:

0.1 to 10 mA; 50 mA to degas
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Electron Energy:

30 to 150 volts to operate; 200 volts to degas

lon Energy

1-10 volts

Source Sensitivity:

(Faraday Cup): 2 x 10* amps per Torr at detector (measured with nitrogen at
mass 28) with peak width = 0.5 at 10% height and 1 x 10~ amps emission current

Power Requirements:

24 volts DC @ 3 amps; 100/240 VAC; 50/60 Hz adapter available

Stability:
Mass stability: + 0.1 AMU after 30 minutes warm-up.

Peak Height: & 2% per 5 hours after 30-minute warm-up.

Minimum PC Requirements:

Windows 98 through Windows 8

Optional Analog/Digital I/O Board:

Includes two analog inputs, two analog outputs, six relay contact closures, four
digital inputs
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LCD Physical Dimensions:

Weight: 4.6 1b.(2.1 kg.) without quad head, 7.4 1b. (3.4 kg.) with quad
head

Width: 4.5” (11.4 cm.)

Length: 9” (22.9 cm.)

Height: 5257 (13.3 cm.)

Environment:

Ambient Temp: 32 to 104 °F (0 to 40 °C)

IEC Installation Category 11

IEC Pollution Degree 2
Max. Altitude: 2000 meters
Relative Humidity: 10% to 90%, non-condensing

Bake-Out Temperature - 375 °C without electronics attached
80 °C with attached electronics

Operating the instrument at temperatures above 80 °C with the elec-
tronics attached will damage the electronics and void the warranty.

WARNING

Ethernet Connectivity:

10/100BASE-T Ethernet - Auto-Sensing; RJ-45 connector

Always use a shielded Category 5 cable for Ethernet connections.
This is required to minimize electromagnetic interference.

Approvals:

UL, CSA, GS, CE
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/0 Option Card

Digital Outputs

Number of channels: 6
Dry contact relays:
Maximum current: 500 mA

Digital Inputs

Number of channels: 4

Isolation: Optical, 5000V RMS
Input “ON” range: 2-30V DC or AC
Input “OFF” range: <1V DCorAC

Analog Inputs

Number of channels: 2

Resolution: 12 bits (4096 steps)
Input Range: 0-10 VDC
Isolation: Differential
Voltage input range: 0-10 VDC
Minimum undervoltage: -15V

Maximum overvoltage: 15V

Analog Outputs

Number of channels: 2

Resolution: 12 bits (4096 steps)

Output ranges: Current (4020 mA) or Voltage (0-5 VDC, 0-10
VDC), jumper selectable

Isolation: Optical, 500 VDC

Current output range: 4-20 mA

Maximum load: 600 ohms

Voltage output range: 0-5 VDC

Minimum load: 2K ohms
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INSTALLATION

This chapter contains information on the installation and initial operation of the
Ethernet LCD system including the following:

*  Mechanical installation
e Communications setup

* LEDs

Electronics and Sensor

Before connecting the 24 VDC power to the electronics, ensure that
the electronics are connected to the sensor. Otherwise, damage to the

CAUTION . )
electronics is possible.

Always remove 24 VDC power from the LCD electronics before

CAUTION , ,
removing the electronics from the sensor.
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Mechanical Installation

If you are not familiar with high vacuum systems and procedures and with
handling the quadrupole head to prevent contamination, refer to Chapter

CAUTION
6 of this manual for proper handling procedures before continuing.

The Ethernet LCD is shipped wrapped in a protective covering. Check all parts
to ensure that nothing has been damaged. If you discover damage, report it to the
factory immediately.

1. Visually check the filament for damage.
2. Install the sensor assembly into vacuum system.

Always remove 24 VDC power from the LCD electronics before

CAUTION , ,
removing the electronics from the sensor.

3.  Connect the LCD electronics to the sensor.

Before connecting the 24 VDC power to the electronics, ensure that
the electronics are connected to the sensor. Otherwise, damage to the

CAUTION L )
electronics is possible.

4. Connect the LCD electronics to 24 VDC power.

If the analyzer is a 230-Volt type, the power cord plug must be
. changed to the proper type to match your country and/or electrical

NOTE code.

Check Sensor Filament.

1. Before installing the sensor, check the filament to ensure that it has not been
damaged during shipment. Visually inspect the filament to make sure that it
is not broken.

2. Using a standard ohm meter, check the continuity of the filament to make
sure that an open circuit does not exist between Pins 3 and 8 of the vacuum
feedthrough pins (see Figure 3-1). A resistance of less than 1 ohm is required.

3. Check the resistance between Pins 3 or 8 to all other pins. They should all
show an open resistance to operate properly.
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NOTCH

1 FOCUS (LENS 1)X1 flo SOURCE

2 REPELLER/CIS (LENS 2)\ @'u*O /9 MULTIPLIER
3 FILAMENT (= o 8 FILAMENT (+>
Figure 3-1. | DETECTOR
Source pins. View of /‘* - p\
4 DC (+> 7 DC (=
flange (atmosphere ’ /
Side)' S SPARE 6 EXIT LENS

Connect Sensor to the Vacuum System

Open source installation
AMETEK vacuum chamber
1. Using a new copper gasket, install the sensor into the AMETEK vacuum

chamber so that the source resides inside the long end of the chamber. Be
sure the repeller clears the chamber walls.

2. Orient the barrel notch in the 12 o’clock position (Figure 3-1).

3. Bolt the source flange in place using the (6) %-28 x 1” screws and washer
provided. Tighten in a star pattern to ensure a good seal.

Detector Flange Open Source
Assembly Assembly

Barrel Notch Mass Filter

prA

f Copper Gasket
(6) 1/4-28 Screws
AMETEK
Figure 3-2 Vacuum Manifold
Connecting the open-
source to the AMETEK

vacuum chamber.
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4. Install the appropriate inlet components to the source end of the vacuum
chamber if they are not already installed. These consist of a %4 thick VCR
flange, a blank flange, a manual high-conductance valve or electro-pneumatic
(EP) high-conductance valve, two copper gaskets, and fastener hardware. Inlet
details can be found in the Chapter 5.

Customer-provided vacuum chamber

1. Using a new copper gasket, fasten the stainless steel shipping nipple to your
vacuum chamber with (6) %4-28 x 1” screws or bolts and nuts.

2. Using a new copper gasket, install the sensor into the nipple so that the repel-
ler clears the chamber walls.

3. Orient the barrel notch in the 12 o’clock position (Figure 3-1).

3. Bolt the source flange into place using the (6) “4-28 x 1-1/2” screws and
washers provided. Tighten in a star pattern to ensure a good seal.

Customer 2 3/4 CF
Port

Detector Flange
Assembly (6) 1/4-28 Open Source

Screws _\ Assembly

Barrel Notch
Up
Copper Gasket ’ Gasket
(not shown)
Figure 3-3. _
Connecting the AMETEK-Supplied w
Vacuum Nipple
open-source to the -
customer’s vacuum
chamber.
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Barrel Notch

Up

Figure 3-4.
Connecting the
closed/enclosed-
source to AMETEK
vacuum chamber.

Conductance limited/enclosed source installation

AMETEK vacuum chamber

1. Using a new copper gasket, install the sensor into the AMETEK vacuum
chamber so that the sourceresides inside the long end of the chamber.

3. Orient the barrel notch in the 12 o’clock position (Figure 3-1).

3. Bolt the source flange in place using the (6) ¥4-28 x 17 screws and washers
provided. Tighten in a star patterns to ensure a good seal.

3. Install the appropriate inlet components to the source end of the vacuum
chamber if they have not already been installed. These will consist of a
1’ thick VCR flange, a blank flange, a manual high-conductance valve or
electro-pneumatic (EP) high-conductance valve, two copper gaskets, and
fastener hardware. Inlet details can be found in the Chapter 5.

VCR Port
(shown capped)
Closed Source
Assembly

Detector Flange
Asser‘r’blyz / Copper Gaskets
| ]

| e .
= Ceramic
j \ Insulator
i — 8 AMETEK
p w & Vacuum Manifold
-

lon Volume
(closed or enclosed)
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Connecting the Source to the Electronics

Power to the Ethernet LCD must be off.

WARNING

The source was already checked at the factory where the filament integrity was
validated.

1. Check the Ethernet LCD’s RS-232 or RS-485 port-to-PC connection using
the communications cable.

2. Align the key on the LCD electronics unit to the notch on the collar end of
the source assembly.

3. Insert the electronics onto the source until firmly seated (do not twist).

4. Lock the electronics unit to the source using the tightening knobs (Figure
3-5) on the side of the LCD until it is securely hand-tightened.

Never twist the LCD. Always insert it straight in and pull it straight
back.

CAUTION

5. Connect the Ethernet LCD electronics to the power supply.

TIG HTENING TIGHTENING

KNOB KNOB
" 7
1 FOCUS (LENS 1) 6 EXIT LENS
2 REPELLER/CIS (LENS 2) 7 DC(-)
3 FILAMENT (-) 8 FILAMENT (+)
4 DC (+) 9 MULTIPLIER
. 5 HEADID 10 SOURCE
Figure 3-5.
LCD pinouts.
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Connecting the LCD to the AC Line Power

Before connecting the 24 VDC power to the electronics, ensure that

L2 the electronics are connected to the sensor. Otherwise, damage to the
electronics is possible.

The Ethernet LCD requires 24 Volts DC (+ 1 Volt) and 3.3 Amps. If you have
your own 24-Volt DC power supply, Figure 3-6 shows the pinouts for the LCD
power-input connection. A braided, shielded cable is recommended. If you
purchased the Dycor DC power supply module, follow the directions below to
connect to the AC line power.

1.  Connect the DIN connector from the DC power supply module to the power
input connection on the Ethernet LCD.

2. Align the key and push in the connector.

3. Push the outer ring over the connector and rotate clockwise until the ring
locks in place (Figure 3-6). The Dycor DC power supply model accepts
either 110 or 220 Volts, 50/60 Hz AC input.

4. Plug the DC power supply module into the appropriate AC power outlet.

POWER
INPUT

KEY

PIN 1 = +24VDC
PIN 2 = +24VDC
_ PIN 3 = 24V RETURN
Figure 3-6. PIN 4 = 24V RETURN

Power input pinouts.
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LEDs

The Ethernet LCD LEDs are located on the back of the electronics as shown in
Figure 3-7. When first started, the LCD cycles through the LEDs, turning them
green, red and yellow. This allows you to check that each LED is working prop-
erly. When the unit is through cycling, the top LED turns green and then the third
LED (RF) turns green as well.

The LEDs are listed below in the order in which they appear (top to bottom) on
the back of the electronics unit (Figure 3-7).

CPU

Indicates CPU and system status.

* OFF Ethernet LCD power is off.

e RED CPU has stopped.

e FLASHING RED Battery-backed RAM has been cleared.
Check battery.

* GREEN Normal operation.

Comm

Shows the status of communications between the Ethernet LCD and the PC. It flashes
green when receiving data from the PC. It remains off when the LCD is inactive. A
red light indicates a communications error.

RF

Shows the status of the RF circuit. The LED is green if the RF amplifier is oper-
ating properly, and turns red if there is an RF failure. The LED is yellow during
automatic RF tune.

RF tune files are preset at the factory and are customized for each
/@D instrument and customer. If you are having a problem in this area

NOTE contact your service engineer.

Filament

This LED indicates the status of the filament. The LED is green if the filament
is on and is working properly. The LED appears red if the filament is off due to
an overpressure, open or short condition. The LED appears yellow if half of the
filament has failed.
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Capillary Inlet Heater Option

Controller Settings

SETUP

SEn tc
Lin H
C-F C
S.dEC 0
IS.En no
SP.Lo 0
SP.hi 250
Ftr.E OFF
Ot 1 hEAt
Ctr1 Ftb
Ftb1 5.0
PL 1 100.0
PSL1 0.0
PSH1 100.0
nLF1 OFF
Ot 2 OFF
Unit Sl
I.Err nLAt
FAIL bPLS
dSP Pro
rP OFF
LOC 0

OPERATIONS
A-M Auto
Aut OFF
CAL 0
ht.M Pid
Pb.ht 5
It.ht 14.87
dE.ht 0.61

Program settings for the Watlow SD31 controller

Installation | 3-9



Program Settings for the Watlow EZ Zone PM3 Controller

SETUP

Ai

SEt
SEn tC
Lin H
FiL 0.5
i.Er oFF
dEC 0

LooP

SEt
h.Ag Pid
C.Ag oFF
t.tUn no
t.Agr Crit
UFA DbPLS
FAIL bPLS
LdE no
rP oFF
LSP 0
h.SP 250
SP.Lo -100
SP.hi 100

otPt

SEt

1

otPt
o.Fn  hEAt
0.Ct Ftb
o.tb 5.0
olLo O
o0.hi 100

otPt

SEt

2

otPt
o.Fn oFF

ALM

SEt
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ALM

ALM
SEt

ALM

ALM
SEt

ALM

ALM

Aty
A.Sr
A.hy
Alg
A.Sd
A.LA
A.bL
A.Si

A.dSP

A.dL

Aty
A.Sr
Ahy
AlLg
A.Sd
A.LA
AbL
A.Si
A.dSP
A.dL

Aty
A.Sr
Alhy
Alg
A.Sd
A.LA
A.bL
A.Si
A.dSP
A.dL

oFF

oFF

oFF
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SEt

4
ALM
Aty oFF
A.Sr
Alhy
AlLg
A.Sd
ALA
A.bL
A.Si
A.dSP
A.dL
glbL
SEt
CF C
AC.LF 60
CoM
SEt
AdS 1
OPERATIONS
Ai
oPEr
Pu READ ONLY
i.Er READ ONLY
i.CA 0
Mon
OPEr
C.MA READ ONLY
h.Pr READ ONLY
C.SP READ ONLY
PuA READ ONLY
Loop
OPEr
CM AUto
AtSP 90
AUt  no

3-12 | DYCOR LCD RESIDUAL GAS ANALYZER WITH SYSTEM 2000 SOFTWARE



ALM
OPEr

ALM

ALM

OPEr

ALM

ALM

OPEr

ALM

ALM

OPEr

ALM

CSP 50
id.S 50
hPb 5

ti 892
td 37
oSP 0

A.Lo
A.hi

A.Lo
A.hi

A.Lo
A hi

A.Lo
A hi
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Installation

Figure 1a

Figure 1b

Figure 1c

1. Unwrap the Velcro straps on the ends of the insulated heater jacket
(Figures 1b and 1c) to expose the heater and inner tubing.

2. Gently feed the fused silica capillary tube through the Swagelok fittings

and stainless steel tube until approximately 1 inch (2.54 cm) of capillary
tube is exposed at each end (Figures 2a and 2b).

Figure 2a Figure 2b

& Do not force the capillary tube into the steel fittings. If the capillary tube gets
£ = N\ stuck, pull it back a few centimeters and then continue feeding it through.

3. Install a graphite ferrule on each exposed end of the capillary tube with
the cone-shaped end of the ferrule facing away from the end of the
capillary tube.
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Figure 3

4, Loosen one end of the 1/8” Swagelok tube fitting located at each end of
the stainless steel tubing (Figure 3).
5. Feed the end of the capillary tube where the heater’s electrical connec-
tions are located into the valve end of the ProLine System (Figure 3).
 —am

Figure 4

6. Tighten the 1/16” nut at the end of the heater assembly onto the 1/16”
threaded stub of the ProLine (Figure 4)

7. Retighten the 1/8” Swagelok fitting located at the Proline side of the
heater assembly (Figure 4).

8. Feed the remaining free end of the capillary heater assembly into the
customer process fitting (Figure 5).

Figure 5
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Figure 6

9. Tighten the 1/16” nut at the end of the heater assembly onto the 1/16”
customer process fitting (Figure 6).

10.  Retighten the 1/8” Swagelok fitting located on the customer side of the
capillary heater assembly (Figure 6).

Figure 7

11. Make sure the spiral stretch-to-length heater covers all the tubing and
fittings, beginning at the ProLine valve stub (Figure 7a) and continu-ing
to the customer process fitting (Figure 7b). The heater should
encapsulate the entire length of the capillary tube.

Figure 8
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Figure 9

12.  Close up the insulated heater jacket. The jacket should extend
approx~imately 1 inch (2.54cm) onto the ProLine valve stub and 1 inch
(2.5cm) onto the customer fitting. Replace the Velcro straps (Figure 8).

13. Install the stainless steel tube clamps at each end of the heater jacket
(Figure 9).

Figure 10

14.  Plug the thermocouple wire and heater power cord into the ProLine
electronics box (Figure 10).

15.  The capillary tube heater will turn on when the ProLine is turned on. It
takes approximately 30 minutes to reach temperature.

Figure 11
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SAMPLING SYSTEMS

There are a variety of ways to introduce gas samples to the mass spectrometer.
The sampling system serves as a bridge between the sample environment and the
vacuum environment of 10 to 10® Torr required by the mass spectrometer. If a
sample is at the same operating pressure as the mass spectrometer, the sample can
be analyzed directly. However, when the sample environment pressure is greater
than 10 Torr, a pressure reduction sampling system is required.

This chapter includes information on:

Sampling under vacuum
* Inlets

e  Sampling at atmosphere
* Inlet option descriptions

*  Pumping systems
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Sampling Under Vacuum

If the sample environment total pressure is less than 10 Torr, the mass spectrom-
eter can be directly fitted into the sampling environment without an inlet with a
differential pumping system.

If the sampling environment is greater than 10 Torr, an inlet is required. For
these applications, a high conductance inlet (Figures 4-1 and 4-2) can be fitted

to the sample chamber. This inlet consists of a length of tubing installed between
the sample chamber port and the mass spectrometer. Connection of the high con-
ductance inlet makes it possible for the Ethernet LCD to sample from the sample
chamber without being directly fitted to the sample chamber.

When the pressure in the sampling chamber is greater than 10 Torr (but be-

low atmospheric pressure), the high conductance valve is closed tightly and the
aperture inlet is opened. The aperture inlet consists of a small aperture within a
valve that connects the sampling system to the vacuum environment of the mass
spectrometer. The aperture inlet should be opened slowly to evacuate the bypass
arm. Once this volume has been evacuated, the pressure in the test chamber, the
diameter of the aperture, and the pumping speed determine the pressure of the
Ethernet LCD. Aperture diameters and their corresponding sample chamber pres-
sures are provided in Figure 4-3.

Manual
Aperture Bypass
Valve Inlet

To Process et
% Hea{\\’\g Ja()\(. §

Manual |
High Conductance Aperture
Valve

Figure 4-1.

High conductance
inlet with manual
valves.
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Figure 4-2 .

High conductance
inlet with
electropneumatic
valves.

Inlets

Vent to
Pump or Exhaust

t.-.l

To Process

Electropneumatic
Sweep Tee

Valve Inlet
g I
- I

Solenoid#_,_,..u-"

Valve

To Process

Solenoid Valve

-
e
Y

N

To Air Supply
/ 70 PSIG

L ]
Electronaumatic
High Conductance
Valve Inlet
-

Electropneumatic
Aperture Bypass
Valve Inlet

The Ethernet LCD offers a wide variety of inlet options to suit many applica-
tions. The sensor manifold can support up to three different inlets at one time,
reducing the amount of time spent breaking vacuum and changing fittings. All
inlets are physically interchangeable on the same sensor manifold so they can be
upgraded or replaced without disturbing the rest of the system. Figures 4-1 and
4-2 show two possible inlet configurations: one has manual valves and the other
all electropneumatic valves for remote operation.

Mathematically, aperture size and sample chamber pressure are clearly related
through the equation below. This relationship calculates the diameter of the aper-
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Aperture Size Pressure Ratio Max. Sample
(Microns) Chamber Pressure (Torr)
2 6.0 x 107 600
5 1.0 x 107 100
10 2.5x 1068 25
20 6.0 x 10° 6
50 1.0 x 10° 1
100 2.5x10* 25
200 6.0x 103 6.0 x 102
500 1.0 x 103 1.0 x 102
1000 2.5 x 102 25x103
No Aperture 70 7.0 x 10

Figure 4-3.
Pressure reduction
ratios for aperture
inlet diameters.

ture needed to maintain a pressure of 10 Torr in the quadrupole region.

Aperture Size (microns) = 50/(sample chamber pressure) °

4-4 | DYCOR LCD RESIDUAL GAS ANALYZER WITH SYSTEM 2000 SOFTWARE




Sampling at Atmosphere

Atmospheric sampling is possible using a capillary tube inlet. The gas inlet is a
fused silica capillary. The diameter and length of the capillary can be changed to
accommodate specific applications, but any adjustments must meet the 10~ Torr
pressure requirement inside the vacuum system of the Ethernet LCD. The low
conductance of the capillary decreases the sample gas pressure from atmospheric
pressure to the pressure required by the Ethernet LCD. A heated capillary is
available to prevent sample condensation desorption within the capillary.

Inlet Option Descriptions

Capillary

This inlet delivers sample to the analyzer using a small-bore capillary with an ID
tailored to suit the sample pressure. It is available with either a manual or elec-
tropneumatic valve. Figure 4-4 shows the manual and electropneumatic capillary
inlets. These can be mounted on any Ethernet LCD manifold.

AnmAaviiiva

Electropneumatic
Valve

Solenoid
Valve

Manual Valve

Capillary Inlet

Figure 4-4.
Electropneumatic
and manual capillary
valves.
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This inlet allows a high pressure sample to be delivered right to the analyzer. Its
effective pressure is reduced by using a very small diameter aperture. The sample
is switched on using the manual or electropneumatic valves.

Sweep tee

This inlet is similar to the aperture inlet except that an upstream tee fitting is
installed to provide fresh sample to the analyzer aperture at all times. The sample
is flushed past the aperture valve as a result of a pressure drop in the sample line.
A vacuum pump creates the pressure drop for sub-atmospheric sampling.

High conductance valve

This valve allows the analyzer to be attached to a high vacuum process. The large
bore of the valve permits good molecular flow to the analyzer. Installing one of
the inlets will allow sampling from higher pressure samples after the high con-
ductance valve is closed.
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Pumping Systems

Pressure/vacuum levels required by the mass spectrometer are achieved by using
a pumping system when the sample chamber is operating above 10-4 Torr (Figure
4-5). These pumping systems are application-dependent.

Each system has either a 70 I/sec (liter/second) or 150 I/s turbomolecular pump
that is connected directly to the inlet manifold. The turbomolecular pump can be
backed by a rotary vane mechanical pump. This provides a 10~ Torr pumping
capacity that brings the system into a vacuum range in which the turbomolecu-
lar pump can operate. Using the two pumps together achieves a final operating
vacuum of around 107 Torr. Rotary vane pumps are durable and inexpensive.

For applications that require an ultra-clean environment, a diaphragm (dry sys-
tem) is used in place of a conventional rotary vane pump. The diaphragm elimi-
nates the possibility of oil contamination.

Figure 4-5.
Benchtop pumping
system.
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High Vacuum Pumping Systems

Model VPS70 pumping system

Includes the turbomolecular pumping station with 70 I/s compound with 1.4
CFM roughing pump, compactly packaged in a steel frame.

Model VPS70D dry pumping system

Includes a turbomolecular pumping station with 70 1/s compound, with 0.42 CFM
diaphragm roughing pump, compactly packaged in a steel frame. To be used
where an oil-free pumping station is needed.

Figure 4-6.
Cart pumping system.
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MAINTENANCE AND TROUBLESHOOTING

This section includes information on:

*  maintaining the quadrupole head,
*  changing the filament,

* disassembling the source,

* cleaning the source

* reassembling the source

*  cleaning the electron detector.

e troubleshooting the Ethernet LCD

The rest of the Ethernet LCD system should require no routine maintenance dur-
ing normal use.

Disconnect all power from the analyzer before starting these proce-

dures.
WARNING

Touching any part of the quadrupole head source or mass filter with
your fingers will leave dirt and oil on the parts resulting in contami-

cautioNn  nation of the quadrupole head. Use clean plastic/latex gloves when
handling components.

LCD Electronics and Sensor

Before connecting the 24 VDC power to the electronics, ensure that
the electronics are connected to the sensor. Otherwise, damage to the

CAUTION o )
electronics is possible.

Always remove 24 VDC power from the LCD electronics before
CAUTION
removing the electronics from the sensor.
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Quadrupole Head Maintenance

*  The quadrupole head requires periodic maintenance. This maintenance can
be performed by anyone familiar with vacuum system standard practices.

*  The entire head can be disassembled with the exception of the mass filter
subassembly. Most parts can be replaced if necessary.

*  As the analyzer head is used, deposits will form on the source parts and on
the mass filter. The lifetime of the source parts varies with application, expo-
sure time, and vacuum pressure.

Do not place the mass filter in an ultrasonic cleaner. The filter parts
can become loose during ultrasonic cleaning. This will significantly

CAUTION degrade analyzer performance. A loosened mass filter must be re-
placed.

Filaments

Open Source

The Dycor open source contains a dual-wire filament so the analyzer can con-
tinue to function if one side of the filament burns out. The replacement filament
comes in a protective container and can easily be replaced in the field.
Equipment required to replace a filament

* needle nose pliers,

*  1/16” hex wrench (supplied by AMETEK/Dycor),

+ filament assembly kit (supplied by AMETEK/Dycor),

* latex gloves - powder-free (optional).

Handling the filament by the shorting tabs on the filament plate will
ﬁD ensure against contamination through handling since these tabs will

NOTE eventually be discarded.
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Removing the LCD electronics from the quadrupole head

Always remove 24 VDC power from the LCD electronics before
CAUTION
removing the electronics from the sensor.

e After powering down the Ethernet LCD, carefully use the tightening knobs
on the sides of the LCD to unlock the electronics from the quadrupole head.

*  Once loosened, gently pull straight back on the Ethernet LCD, without twist-
ing, until it is free of the head. Do not remove the cabling from the LCD elec-
tronics.

Replacing the filament

1. Remove the six (6) “4-28 bolts that fasten the quadrupole head 10-pin
feedthrough to the vacuum system.

2.  Remove and discard the copper gasket. DO NOT TRY TO REUSE THE
GASKET.

3. Position the quadrupole head so that it is pointing up and is secure.

Removing the old filament

The filament plate is held in place by two (2) stainless steel rods that carry the
current to the filament. Using the hex wrench provided, loosen the two small set
screws on the barrel connectors that hold these rods in place, and slide the rods
out of the analyzer. Be sure to remove all residual pieces of the old filament.

1. Install the new filament being careful not to bend or break the delicate fila-
ment wires. Handle only the shorting tabs on the filament plate.

2. Tighten the set screws that hold the new filament in place.

3. Remove the shorting tabs on the filament by gently bending them back and
forth with needle nose pliers until the tabs break at the notches at their bases.

4. Install a new copper gasket on the quadrupole feedthrough flange. Be sure
it remains centered on the flange as the head assembly is installed into the
vacuum system.

5. Tighten the bolts using a cross pattern to ensure proper tightening and a leak-tight
connection. The maximum torque required is 110 in-Ib (9 ft-1b).

Maintenance & Troubleshooting | 5-3



Figure 5-1.
Quadrupole head
pinout, view of flange
(atmosphere side).

6. Check for electrical isolation between the feedthrough pins.

»  The check should be performed on the pins on the atmosphere side of the
unit (Figure 5-1).

» The pins should be electrically isolated from each other and from ground.

* There should be approximately one ohm continuous circuit between the
filament Pins 3 and 8. They should be isolated from ground.

Closed Source

NOTCH

1 FOCUS (LENS l)j\)jx flo SOURCE
2 REPELLER/CIS C(LENS 2> |_| 9 MULTIPLIER
3 FILAMENT ¢= o 8 FILAMENT ¢+
\ DETECTOR /

/Ox7 DC =
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The Dycor conductance limited/enclosed source contains a dual-wire filament so
the analyzer can continue to function if one side of the filament burns out. The
replacement filament comes in a protective container and can easily be replaced
in the field.

*  The filament should be replaced soon after its resistance exceeds 1.5 ohms or
when it is determined to be half-open (filament LED is yellow).

»  Ifthe analyzer is vented to air repeatedly while the filament is on, the fila-
ment can burn out and yttrium oxide and iridium debris will cover the source
components.

Before changing the filament, you must remove the LCD electronics
from the quadrupole head and remove the quadrupole head from the
CAUTIBN  ygcuum system. The LCD power must be turned off before servicing.

Equipment required to replace a filament
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* needle nose pliers,

e 5/64” hex wrench (supplied by AMETEK/Dycor),

» filament assembly kit (supplied by AMETEK/Dycor),
» latex gloves - powder-free (optional).

Handling the filament by the shorting tabs on the filament plate will
m ensure against contamination through handling since these tabs will

NOTE eventually be discarded.

Removing the LCD electronics from the quadrupole head

Always remove 24 VDC power from the LCD electronics before
removing the electronics from the sensor.

CAUTION

*  After powering down the Ethernet LCD, carefully use the tightening knobs
on the sides of the LCD to unlock the electronics from the quadrupole head.

*  Once loosened, gently pull straight back on the LCD, without twisting, until
it is free of the head. Do not remove the cabling from the LCD electronics.

Replacing the filament

1. Remove the six (6) “4-28 bolts that fasten the quadrupole head 10-pin
feedthrough to the vacuum system.

2.  Remove and discard the copper gasket. DO NOT TRY TO REUSE THE
GASKET.

3. Position the quadrupole head so that it is pointing up and is secure.

Removing the ion volume
The ion volume on the enclosed source must be removed to replace the filament.

Using a hex wrench, remove the lock screw on the collar holding the ion volume
to the source (see Figure 5-2). Carefully remove the ion volume and set it aside.

Removing the old filament

The filament plate is held in place by two (2) socket-head cap screws threaded
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into a filament base on each side. Using the hex wrench provided, loosen these
two screws enough to rotate the filament plate counterclockwise and remove it
by sliding the plate over the screw heads (see Figure 5-2). Be sure to remove all
residual pieces of the old filament.

1. Install the new filament being careful not to bend or break the delicate fila-
ment wires. Handle only the shorting tabs on the filament plate.

lon Wolume Lock Screw

1\ Fitament Hold-Down

Filament Hold-Down (M

Screw / .
Filament Plate Tab

lon Waolurme Lock Screw

Figure 5-2.
LCD ion volume and
filament.

2. Tighten the set screws that hold the new filament in place.

3. Replace the ion volume by setting it back on the head and secure it with the
set screw.

4. Remove the shorting tabs on the filament by gently bending them back and
forth with needle nose pliers until the tabs break at the notches at their bases.
Be sure the filament coils are aligned with the slots in the ion volume and
source. If they are not aligned, a minor adjustment can be made by gently
bending the filament plate or by raising the filament base rods in their barrel
connectors.

Be sure the filament coils are aligned with the slots in the ion volume

CAUTION ind ionizer. Make sure the filament coils do not touch the base plate,

ionizer or ion volume in any manner other than at the welds.

5. Install a new copper gasket on the quadrupole feedthrough flange. Be sure
it remains centered on the flange as the head assembly is installed into the
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vacuum system using the six bolts.

6. Tighten the bolts using a cross pattern to ensure proper tightening and a leak-
tight connection. The maximum torque required is 110 in.-Ib. (9 ft-1b.).

7. Check for electrical isolation between the feedthrough pins.

*  The check should be performed on the pins on the atmosphere side of the
unit (Figure 5-1).

*  The pins should be electrically isolated from each other and from ground.

*  There should be approximately one ohm continuous circuit between the
filament Pins 3 and 8. They should be isolated from ground.

Disassembling the Source
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Open Source

Disassembling the open source

Remove the filament (see instructions in this chapter).

Loosen the set screws on the barrel connectors that hold the three leads com-
ing down from the source elements. The repeller, source and focus plate can
now easily be removed.

Assembly and installation of the open source

Refer to Figure 5-3.

1.

Install the focus element first so that its long wire engages the correct barrel
connector at #1 (Figure 5-1). The back surface of the focus plate should rest
against the ceramic collar of the mass filter. Tighten the barrel connector set
screw snugly but do not overtighten.

Install the source so that its plate is spaced about 0.1 above the focus plate
with its long wire in the correct barrel connector at #10 (Figure 5-1). Tighten
the connection.

Install the repeller so that its plate is spaced about 0.1 above the source grid
with its long wire in the correct barrel connector #2 (Figure 5-1). Tighten the
connection.

Install the filament as described earlier in this chapter.

Insert the head into the vacuum chamber and secure using the six bolts
originally removed. Tighten the bolts using a cross pattern to ensure proper
tightening and a leak-tight connection. The maximum torque required is 110
in-1b (9 ft-1b).

Check for electrical isolation between the feedthrough pins.

Cleaning the open source

Because of the delicate nature of the open source’s construction, it is impractical
to clean off any deposits that might be on the source. These deposits will cause
the source to lose sensitivity and so the source must be replaced when these
deposits occur.

Mass filter
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Deposits can form at the entrance to the mass filter rods when they are operated
at high pressures or over a long period of time.

*  Deposits can sometimes be seen as discolorations on the metal. In some
atmospheres, the rods might be coated with an invisible layer that will keep
the mass filter from operating properly. This will result in a loss of sensitiv-
ity over the full range of the spectrum. If the peaks disappear at high scan
speeds, an insulating layer may have developed on the surface of the rods.

*  Unless the nature of these discolorations can be identified exactly, the only
sure way of removing them is with a fine abrasive.

*  The entire quadrupole head assembly must be disassembled to clean the rods.

We recommend that the assembly be returned to the factory where the
rods can be cleaned properly.

NOTE

Closed Source

Repeller

Barrel
Connectors

Figure 5-3.
Ethernet LCD open
source.
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Disassembly of conductance limited/enclosed source
*  Remove the filament (see instructions in this chapter).

*  Loosen the set screws on the barrel connectors that hold the three leads com-
ing down from the source elements. The filament bases can be left intact.
Remove the source assembly from the mass filter.

1. Loosen and remove the three (3) locknuts that hold the source connection
rods in place on the lenses. Refer to Figure 5-4.

2. Loosen and remove the three (3) screws that hold the lens together in sand-

wich form. Be careful not to lose the small ceramic or metal washers from
the source; each serves to hold the source in precise alignment.

Cleaning the conductance limited/enclosed source

The conductance limited/enclosed source can be fully disassembled and cleansed

@
i

._-1;-."‘. i-'-'n

|

1 Closed lon Volume
2.  Source Screws
3. Filament Plate
4. Filament Base
5. Barrel Connectors
6
7
8
9

Detector Flange Assembly

Mass Filter
Ceramic Washer
. Source
10. Lens 1
11. Lens 2
Figure 5-4. 12. Align Filament Coils with Slots

Closed/enclosed
quadrupole head.
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of deposits. However, only the removable ion volume will usually need cleaning
since this is where most sample ionization occurs.

needs cleaning. You should not attempt to clean the source yourself
NOTE unless you are familiar with disassembling and reassembling the
source and replacing the filament.

. We recommend that you send the source back to the factory if it

The source cannot be disassembled without damaging the filament.
Be prepared to install a new filament if you disassemble the source
txoton  for cleaning or any other purpose.

Mass filter

Deposits can form at the entrance to the mass filter rods when they are operated
at high pressures or over a long period of time.

*  Deposits can sometimes be seen as discolorations on the metal. In some
atmospheres, the rods might be coated with an invisible layer that will keep
the mass filter from operating properly. This will result in a loss of sensitiv-
ity over the full range of the spectrum. If the peaks disappear at high scan
speeds, an insulating layer may have developed on the surface of the rods.

*  Unless the nature of these discolorations can be identified exactly, the only
sure way of removing them is with a fine abrasive.

*  The entire quadrupole head assembly must be disassembled to clean the rods.

We recommend that the assembly be returned to the factory where the
rods can be cleaned properly.

NOTE

Cleaning the Source
The ion volume and the source can be cleaned gently using a soft brush, such as a
toothbrush, and a small round brush to access the interior of the ion volume.

1. Make a paste by mixing aluminum oxide powder (Lapmaster 1300 or equiva-
lent) with tap water.

2. Using a small nylon bristle brush, wet the parts and apply the paste. A small
round brush is required to clean the interior of the ion volume and the holes
in the lenses. Scrub only enough to remove any deposits or discolorations.
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Scrubbing too long can damage the finish on the source parts. Rinse parts
thoroughly in tap water.

3. Sonicate the parts in a mixture of de-ionized water and cleaner (Alconox
Powdered Precision Cleaner or equivalent) for approximately one hour. Re-
move from the sonicator.

4. Rinse the parts thoroughly in de-ionized water. Replace in the sonicator.
5. Sonicate the parts in de-ionized water for approximately one hour.

6. Remove parts from the water and dry the parts by baking in an oven at 100
°C for 30 minutes. Alternatively, dry the parts with a heat gun until the water
has evaporated.

7. Reassemble the source.

Assembling the conductance limited/enclosed source

Assemble the source in reverse order of the disassembly taking care
to center each ceramic washer in its seat to prevent cracking it. Do

CAUTION ot crush the ceramic washer or strip the threaded parts by over-
tightening the source hardware - tighten to snug only!

1. Install the source so that Lens 2 is seated against the ceramic quadrupole
collar. The hardware binding the source together may need to be loosened
temporarily so that all the rods can fit through the ceramic quadrupole collar
holes, and so that Lens 2 can sit against the collar. Carefully insert the rods
through the holes in the ceramic collar and into the barrel connector and the
detector flange assembly according the pinout in Figure 5-6. Be sure that the
screws are tightened snugly to the hardware once the source is in place.

2. Install the filament as described in “Replacing the Filament” in this chapter.

3.  Once the quadrupole head has been checked, replace the ion volume by set-
ting it back on the head (Figure 5-1) and secure it with the set screw. Insert
the head into the vacuum chamber and secure using the six bolts originally
removed.

Electron Multiplier / V-Stack Detector

The multiplier is immune to up-to-air cycling and routine low-level ion bombard-
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Figure 5-5.
Breakdown of
conductance limited/
enclosed ion source.
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ment. However, over time the system will begin to lose gain. When this becomes
unacceptable, a new multiplier will restore the original gain of the system.

Call AMETEK Process Instruments or your local representative to
arrange for factory service to replace the multiplier. Because of the

CAUTION complexity of the detector flange assembly, we recommend that the
multiplier be replaced at the factory.

Troubleshooting the Ethernet LCD
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Things to Check First

In many cases, a system failure is not due to a problem with an electronic compo-
nent, but rather to one of the following:

Operation at too high pressure (greater than 1 x 10 Torr).
Improper setting of parameters on a source or calibrate button.
Incorrect or improper cable connection.

Burned out filament.

Shorted-out ion source parts usually resulting from an incorrect filament or
source replacement.

Quick and Easy Solutions

The first step in providing a solution to the problem is performing the following
checks.

1.

Make sure the quadrupole rod assembly is properly supported within the
vacuum housing.

Check for leaks in the vacuum system.

The system will not work properly (emission current control) if the vacuum
system pressure is higher than 1 x 10 Torr. Power is automatically shut off
from the unit above 2.5 x 1073 Torr, if used with the AMETEK sensor mani-
fold.

Make sure all cables are connected properly to the LCD unit.

Make sure that the LCD is fully pushed onto the feedthrough contacts. Reset
the LCD by unplugging the power cable from the unit and plugging it back
in.

Check the continuity between the filament feedthroughs.
Although protected, the yttria coated iridium filament will eventually wear
out. The best way to determine if this is the case is to check the filament

continu-ity.

— The check should be performed on the pins on the atmosphere side of the
unit (Figure 5-7).

— The pins should be electrically isolated from each other and from ground.

— There should be approximately one ohm continuous circuit between the
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Figure 5-7.
Quadrupole head
pinout, view of flange
(atmosphere side).
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filament Pins 3 and 8. They should be isolated from ground.

—
~

— If no continuity exists between Pins 3 and 8, remove the quadrupole head
from the vacuum system and replace the filament assembly with a replace-

ment filament assembly.

If the problem persists after going through these steps, you will have to localize

the problem area. These potential problem areas are:
*  Ethernet LCD Communications and LEDs

*  Filament Trip/Overpressure and LEDs

LCD Communications and LEDs

1. Make sure the power supply cable between the Ethernet LCD and the power
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supply is plugged in at both ends.

2. Check the LEDs on the back of the LCD to make sure that all lights are
green. The second light should be blinking green. Refer to “LED” section
below for LED details.

3. Ifthe problem persists, call the factory or your local manufacturer’s represen-
tative for assistance.

The LEDs are listed below in the order in which they appear (top to bottom) on
the back of the electronics unit.

CPU
Indicates CPU and system status.
* OFF: LCD power is off.
« RED: CPU has stopped.
+  FLASHING RED: Battery-backed RAM has been cleared.
Check battery.
*  GREEN: Normal operation.
Comm

Shows the status of communications between the LCD and the PC. It flashes
green when receiving data from the PC. It remains off when the LCD is inac-
tive. A red light indicates a communications error.

RF
Shows the status of the RF circuit. The LED is green if the RF amplifier is
operating properly, and turns red if you have an RF failure. The LED is yel-
low during automatic RF tune.

If you are having a problem in this area please contact your service
ﬁD engineer.

NOTE

Filament
This LED indicates the status of the filament. The LED is green if the fila-
ment is on and is working properly. The LED appears red if the filament is
off due to an overpressure, open or short condition. The LED appears yellow
if half of the filament has failed.

Filament Trip/Overpressure and LEDs

1. Check the LEDs on the back of the Ethernet LCD. Filament status can be
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determined by the color of the lights. Refer to the previous section for LED
details.

2. Make sure the filament is turned on by checking the “Light Bulb” icon on the
toolbar in the Dycor System 2000 software to make sure it is yellow (ON).
Check the filament status and emission current by accessing the Edit menu
on the toolbar and selecting “Add Display.” Click on “Head Status.”

3. Restart the entire system and recheck the filament status and emission cur-
rent.

4. If there is no filament current, turn off the instrument, pull the LCD from the
analyzer head and check the continuity between Pins 3 and 8.

5. If'the filament is burned out (LED is red), open the vacuum system and re-
place the filament assembly.

If the filament checks out OK, do the following:
¢ Check the LEDs on the back of the Ethernet LCD.

e Ifthe LEDs are green and there is no overpressure and the filament has not
tripped, call the factory for assistance.

Caution Against Swapping Components

The Dycor System 2000 software has been programmed to accept the combina-
tion of a sensor probe and LCD with different configurations and to automatically
set a default configuration for the combined components. However, when mixing
components with different configurations such as a multiplier LCD and a Faraday
cup quadrupole head, the default configuration is always the Faraday cup con-
figuration.

* Do not mix components that come from different Dycor models.
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Control Card

Scan Card

Figure 6-1.
Ethernet LCD board
locations.

BOARD REPLACEMENT

The Ethernet LCD unit contains five boards (Figure 6-1) that can be replaced in
the field if damaged or found to be not working properly. These boards can be re-
placed using only a #1 Phillips screwdriver and a 1/4” nut driver. The boards are:

*  Ethernet Master Board
Located behind the left front panel on the front of the unit.

*  Control Board
Located behind the front heat sink and LED panel on the left side.

*  Scan Board
Located behind the front heat sink and LED panel on the right side.

* Amp Card
Located behind the rear heat sink and under the Amp cover.

*  RF Board
Located behind the rear heat sink and separated from it by the conductor
guide.

Option Plate

Ethernet Master Board

RF Card

4/40 x 1/4”
Screws

Master Board

Option Plate

Front Panel
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Master Board

The Master board is found behind the front panel of the Ethernet LCD to the
left of the heat sink (see Figure 6-1). The entire front panel is part of the Master
board and is returned to the factory when a replacement board is ordered.

Make sure that the RS-485 and RS-232/RS-485 dipswitch settings are
recorded before shipping the board to the factory to facilitate setting
NOTE up the new replacement board. Also note the outlets to which your
cables are connected on the panel. See Figure 6-4.

Removing the Master Board
To remove the Master board, follow these steps:

1. Remove the 1/4” screws from the top and bottom of the unit and the 3/16”
screw from the left side of the unit (see Figure 6-1). These three screws hold
the board in place.

2. Loosen or remove the screws at the top and bottom of the option plate to al-
low easier access to the removal of the Master board.

3. Pull out the front panel and Master board.

Replacing the Master Board

1. Place the new board with attached front panel into the slot from which you
removed the old board. There is one connector into which to plug the re-
placement board.

2. Replace or retighten the screws for the option plate to put it back in place.

3. Secure the board and front panel in place using the 1/4” screws for the top
and bottom of the unit and the 3/16” screw for the left side.

4. Using the information that you recorded from your old board, set the RS-485
and RS-232/RS-485 dipswitch settings. Plug in the cables as required.
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Control Board

Removing the Control Board

The Control Board is located behind the front heat sink and the LED panel on the
left-hand side (see Figure 6-1). It is the shorter of the two boards attached to the
LED panel.

To remove the Control board, follow these steps:

1.

Control
Board

Figure 6-2.
Control and Scan
boards.

Remove the 1/4” screws from the front top and bottom casing of the unit and
the 3/16” screw from the right side See Figure 6-1.

Loosen or remove the screws at the top and bottom of the option plate to al-
low easier access to the removal of the Control board.

Grab the heat sink and pull on it to remove the assembly with the Control and
Scan boards. It is connected to the unit by four connectors.

Once the assembly has been removed from the unit casing, remove the upper
left and bottom right 3/8” screws with internal tooth lock washer from the
heat sink. See Figure 6-2

Gently pull on the front heat sink to remove it. The LED panel is now visible.
Remove the 1/4” screw from the bottom left of the LED panel.

Gently pull the Control board away from the adhesive gap pad on the back of
the LED panel.

Scan Board

LEDs

RAUTITIY

Screw for
Scan Board

Front Heat Sink

Screw for / T

Control Board NNk
Screwsfor
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Replacing the Control Board
1. Attach the LED panel at the bottom left using the 1/4” screw.

2.  Replace the front heat sink using the 3/8” screws and lock washers on upper
left and bottom right.

3. Insert the board into the unit making sure the four connectors (2 on each side)
are plugged in.

4. Replace or retighten the screws for the option plate to put it back in place.

5. Replace the 1/4” screws on the top and bottom and the 3/16” screw on the
right side of the unit casing.

There are adhesive gap pads on the back side of the front heat sink
ﬁD and the LED panel to ensure that all fixtures are secure and in place.

NOTE
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Scan Board

Removing the Scan Board

The Scan board is located across from the Control board and to its right, behind
the LED panel and the front heat sink. It is the longer of the two boards attached
to the LED panel. See Figure 6-1.

Follow these steps to remove the Scan board.

1.

Remove the 1/4” screws from the front top and bottom casing of the unit
and the 3/16” screw from the right side. See Figure 6-1.

Loosen or remove the screws at the top and bottom of the option plate to al-
low easier access to the removal of the Control board.

Grab the heat sink and pull on it to remove the assembly with the Control and
Scan boards. It is connected to the unit by four connectors.

Once the assembly has been removed from the unit casing, remove the upper
left and bottom right 3/8” screws with internal tooth lock washer from the
front heat sink.

Gently pull on the heat sink to remove it. The LED panel is now visible.
Remove the 1/4”screw from the top right of the LED panel.

Gently pull the Scan board away from the adhesive gap pad on the back of
the LED panel.

Replacing the Scan Board

1.

2.

Attach the LED panel at the upper right using the 1/4” screw.

Replace the front heat sink using the 3/8” screws and lock washers on upper
left and bottom right.

Insert the board into the unit making sure the four connectors (2 on each
board) are engaged.

Replace or retighten the screws for the option plate to put it back in place.

Replace the 1/4” screws on the top and bottom and the 3/16” screw on the
right side of the unit casing.
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. There are adhesive gap pads on the back side of the front heat sink
'@D and the LED panel to ensure that all fixtures are secure and in place.

NOTE
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Amp Card

Removing the Amp Card

The Amp Card is part of the RF assembly at the rear of the unit. It is located
under the Amp cover. See Figure 6-3.

To remove the Amp card, follow these steps:

1. There are eight screws holding the RF assembly in the unit casing. Remove
the (2) top 1/4” and (2) bottom 1/4” screws.

2. Remove the (2) 3/16” screws from each side.

3. Grab hold of the rear heat sink and pull hard to remove the assembly from
the casing.

4. You now have the complete RF assembly in your hand. Refer to Figure 6-3

5. Remove the Amp cover by removing the two 1/4” self-tapping sheet metal
screws. The Amp card is underneath.

6. Remove the Amp card by removing the (4) 1/4” screws holding it to the Amp

card shield.
Al Oxide
Insulator
Amp Card Shield
Amp Cover \ /
Amp Card —
5 o8
RF Card
Front Heat Sink
Figure 6-3.

Amp card and RF
board replacement.
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Replacing the Amp Card
1. Secure the Amp card onto the Amp card shield using the (4) 1/4” screws.

2. Attach the Amp card cover to the Amp card using the two 1/4” self-tapping
sheet metal screws.

3. Insert the RF assembly into the unit casing and secure using the (4) 1/4”
screws for the top and bottom of the unit and the (4) 3/16” screws for the
sides.
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RF Card

Removing the RF Card

The RF card is located directly behind the rear heat sink and separated from it by
the conductor guide. See Figure 6-3.

Follow these steps to remove the RF card for replacement:

1. There are eight screws holding the RF assembly in the unit casing. Remove
the (2) top 1/4” and (2) bottom 1/4” screws.

2. Remove the (2) 3/16” screws from each side.

3. Grab hold of the rear heat sink and pull hard to remove the assembly from
the casing.

4. You now have the complete RF assembly in your hand. Refer to Figure 6-3.

5. Remove the Amp cover by removing the two 1/4” self-tapping sheet metal
screws. The Amp card is underneath.

6. Remove the (4) 1/4” screws holding the Amp Card to the Amp card shield.

7. Using the 1/4” nut driver remove the (4) 3/8” standoffs from the Amp card
shield. You can now see the RF card.

8. Using the 1/4” nut driver, remove the (4) 5/8” standoffs holding the RF card
to the connector guide.

9. Remove the 1/2” screw on the top right of the RF card. This holds the card to
the aluminum oxide insulator on the rear of the heat sink.

1t is very important to remember to replace this screw and insulator
when reassembling the unit after replacing the board. The insula-

CAUTION  for is coated with thermally conductive joint compound. If it is not
replaced, the unit will not work.

10. Separate the RF card from the conductor guide.

1t is very important to remember to retain the conductor guide as it is
,@3 not part of the replacement board.

NOTE
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Replacing the RF Card

1. Using the 1/4” nut driver, loosely attach the conductor guide to the RF card
using the 5/8” standoffs.

2. Plug the analyzer head onto the loosely assembled guide conductor and RF
card. Tighten the standoffs using the 1/4” nut driver.

Failure to secure the assembly to the analyzer head at this point can
result in failure of the unit through cracking of the feedthrough. If the
CAUTION  feedthrough is cracked, a leak will develop.

3. Screw in the 1/2” screw in the upper right corner of the RF card to connect to
the aluminum oxide insulator.

Failure to install this screw and aluminum oxide insulator will cause
the unit not to operate.

CAUTION

4. Using the 1/4” nut driver, attach the Amp card shield to the RF card using the
3/8” standoffs.

5. Attach the Amp Card to the amp card shield using the (4) 1/4” screws.

6. Attach the amp card cover to the Amp card using the (2) 1/4” self-tapping
sheet metal screws.

7. Insert the RF assembly into the unit casing and secure using the (4) 1/4”
screws for the top and bottom of the unit and the (4) 3/16”screws for the
sides.
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/0 Option Board

The I/0 Option Board slot is located behind the option plate on the front of the
Ethernet LCD. It is between the Front Panel and the LED / Heat Sink (see Figure
6-4). The option plate is removed to insert the I/O Option board. The option plate
is also loosened and/or removed to facilitate replacement of the Master, Control

and Scan boards as well.

Installing the 1/O Option Board
1. Remove the screw from the top and bottom of the option plate.
2. Slide in the option board making sure the connectors engage.

3. Replace the screws that were removed from the option plate.

1/0 Board Screws
Top and Bottom

NET

Front Panel is part of the Master Board and re-
turned to the factory when sending in the board
for replacement. Replacement board includes
the front panel. Record settings before return-

ing board to factory to facilitate setting up the
new board. Rear Panel

I/O Option Board

Figure 6-4.
1/0 Option board
replacement.
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SPARE PARTS, KITS AND ACCESSORIES

Start-Up

This section includes spare parts for start-up and normal operation as well as
maintenance parts, kits and some options.

Normal Operation

Part # Model #

95381VE M102

GAS0001

GAS0002

95319VE Mo042

Description

Spare dual filament for 8-pin or 10-pin open source
Standard 2 % conflat gasket
Turbopump gasket

Capillary Kit (2) 1-meter sections of tubing, 3 fer-
rules.

Normal Maintenance

Part # Model #
95500TE DM1102

73225SE

Description

Ionizer Replacement Kit for 10-pin open source
includes yttria coated iridium filament, source grid,
repeller grid and focus plates.

Ionizer Replacement Kit for 10-pin closed/enclosed

source includes thoriated iridium filament, source
grid, repeller grid and focus plates.
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Sensor Manifold Kits

Part #

73804SE

73805SE

73806SE

73807SE

73808SE

73809SE

Model #

M250

M240

M250EP

M240EP

Description

Sensor Manifold Kit - Open source no high con-
ductance valve.

Sensor Manifold Kit - Open source with manual
high conductance valve.

Sensor Manifold Kit - Open source with electro-
pneumatic high conductance valve.

Sensor Manifold Kit for closed/enclosed source.

Sensor Manifold Kit with manual high conduc-
tance valve for closed/enclosed source.

Sensor Manifold Kit with electropneumatic high
conductance valve for closed/enclosed source.

6-14 | DYCOR LCD RESIDUAL GAS ANALYZER WITH SYSTEM 2000 SOFTWARE



Spare Analyzer Heads

Open Sources

Part #
90383VE

90384VE

90385VE

90386VE

90387VE

90388VE

Model #
DM106

DM206

DM306

DM106M

DM206M

DM306M

Description
For use with: 100 AMU Open Source Faraday
Cup-only system.

For use with: 200 AMU Open Source Faraday
Cup-only system.

For use with: 300 AMU Open Source Faraday
Cup-only system.

For use with: 100 AMU Open Source Multiplier
system.

For use with: 200 AMU Open Source Multiplier
system.

For use with: 300 AMU Open Source Multiplier
system.

Closed / Enclosed Sources

90392VE

90393VE

90394VE

90395VE

90396VE

90397VE

DME106

DME206

DME306

DME106M

DME206M

DME306M

For use with: 100 AMU Enclosed Source Fara-
day Cup-only system.

For use with: 200 AMU Enclosed Source Fara-
day Cup-only system

For use with: 300 AMU Enclosed Source Fara-
day Cup-only system.

For use with: 100 AMU Enclosed Source Multi-
plier system.

For use with: 200 AMU Enclosed Source Multi-
plier system.

For use with: 300 AMU Enclosed Source Multi-
plier system.
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V-Stack Open Sources

Part # Model # Description
90389VE DM106V 100 AMU V Stack Open Source

90390VE DM206V 200 AMU V Stack Open Source

90391VE DM306V 300 AMU V Stack Open Source

V-Stack Closed/Enclosed Sources
90398VE DME106V 100 AMU V Stack Closed/Enclosed Source
90399VE DME206V 200 AMU V Stack Closed/Enclosed Source

90400VE DME306V 300 AMU V Stack Closed/Enclosed Source

6-16 | DYCOR LCD RESIDUAL GAS ANALYZER WITH SYSTEM 2000 SOFTWARE



Recommended Spare Parts List

Part # Model #
95381VE M102
95499VE

73728SE MCIV
73729SE MEIV
GAS0001

GAS0002

95319VE MO042

LCD Accessories

M95

Description

Spare dual filament for 8-pin or 10-pin open
source .

Spare dual filament for 10-pin closed/enclosed
source.

Closed ion volume

Enclosed ion volume

Standard 2 % conflat gasket

Turbopump gasket

Capillary Kit (2) 1-meter sections of tubing, 3
ferrules.

Mobile Cart. Includes complete packaging of
Dycor analyzer, inlet system, and pumping sta-
tion into one completely integrated package.
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Pumping Systems

Part # Model # Description

90526VE VPS70 Oil Vane Pumping System.
Includes turbomolecular pumping station with

70 1/s compound turbopump and control with
1.4 CFM roughing pump and autovent valve,
compactly packaged in aluminum frame. To be
used with user’s vacuum or process chamber.

Call Factory  VPS70D Dry Pumping System.
Includes wide-range turbomolecular pumping

station with 70 I/s compound turbopump and
control with 0.42 CFM diaphragm roughing
pump and autovent valve, compactly pack-
aged in aluminum frame. To be used where an
oil-free pumping system is needed on user’s
vacuum or process chamber.
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I/O OPTION BOARD

The I/0 Option Board slot is located between the Rear Panel and the LED / Heat
Sink (see Figure 7-1). The option plate is removed to insert the I/O board.

Before installing the I/0 option board you must configure the jump-
ers on the board. Refer to the charts on page 7-3 and 7-4 to set up
the inputs and outputs for the option board.

NOTE

I/0O Board Screws
Top and Bottom

Rear Panel
I/0O Option Board

Figure 7-1.

1/0 option board
Installation.
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Input / Output Connections

©,

0!

®
oooooo}
O,

®
A
5

:

©

ANALOG I/O DB-9 FEMALE

Analog Input 0

Analog Input 1

Not Used

Analog Output 0

Analog Output 1

Analog Input Connection

Analog Input Common

Analog Output Common

Olo|IN|OD|O|R]|WIN|—~

Analog Output Common

DIGITAL OUT DB-15 FEMALE

Relay Output 0

Relay Output 1

Relay Output 2

Relay Output 3

Relay Output 4

Relay Output 5

Not Used

O IN|[OD|O|BA|WIN]|~

Digital Input 1

Relay Output 0

Relay Output 1

Relay Output 2

Relay Output 3

Relay Output 4

Relay Output 3/Common

Digital Input 1

*Conne

cted to common jumper with jumper option.

DIGITAL IN DB-9 MALE

Digital Input 0

Digital Input 1

Digital Input 2

Digital Input 3

Not Used

Digital Input 0

Digital Input 1

Digital Input 2

Ol |N|[OD|O|BR|WIN|—~

Digital Input 3
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Analog Output Jumper Configurations

OUTPUT VOLTAGE JUMPER CONFIGURATIONS
CHANNEL CURRENT
Analog Out 0 5 Volts Out JP6 JP7
\%
5 10 °
(o o o) | o
Analog Out 0 10 Volts Out JP6 JP7
\%
3) 10 =
(o |® @) I e
Analog Out 0 4-20 mA Out JP6 JP7 N
V ®
3 10
(o |® o] |
Analog Out 1 5 Volts Out JP9 JP10
V
5 10
- '| ° | |®
Analog Out 1 10 Volts Out JP9 JP10 v[e
3) 10
(o |® @) | e
Analog Out 1 4-40 mA Out JP9 JP10 v -
[
5 10
oo o) |
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Digital Output Jumper Configurations

Relay Out Commons
can be tied together
using Jumpers

JP16 through JP21.
Jumpers shown

in isolated output
position.

RELAY \]

Pin 1

DIGITAL OUT 0

Pin 9

Pin2

DIGITAL OUT 1

Pin 10

Pin 3

DIGITAL OUT 2

Pin 11

Pin 4

DIGITAL OUT 3

DIGITAL OUT 4

:l Pin 13

Pin 6

DIGITAL OUT 5
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Analog Input Jumper Configurations

INPUT VOLTAGE JUMPER CONFIGURATIONS
CHANNEL CURRENT
Analog Out 0 0-10 Volts In JP13 JP12 <
£
Y | e ]
(e o o) P e
() [ ]
Analog In 0 0-20 mAIn JP13 JP12
<
£
Vv ! s g
o | e s (o |® ._:_j
Analog In 1 0-10 Volts In JP14 JP15 <
S S
(e o o) q .
Analog In 1 0-20 mAIn JP14 JP15 <
v | > =
(o |® @ S S
(o |® ._:_;
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Installing the 1/O Option Board

1. Remove the screws from the top and bottom of the I/O slot that hold the case
to the electronics unit. See Figure 7-2.

2. Gently slide the I/O Option board into the slot in the back of the electronics
unit making sure that you engage the connector on the board with the elec-
tronics unit itself.

3. Insert the screws at the top and bottom of the I/O Option board cover, secur-
ing it to the electronics unit.

4. Attach the cables to the appropriate connectors on the I/O Option card. See
Figure 7-2.

I/0O Board Screws
Top and Bottom

b

\)

= v AR
()
' 0

Rear Panel
I/O Option Board

Digital Out  Top Connector (15 pin - Female)
Digital In Middle Connector (9 pin - Male)
Analog /0 Bottom Connector (9 pin - Female)

Figure 7-2.
1/0 board connectors.
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Configuring System 2000 Software

Entering Device Properties

* (o to the main menu of the System 2000 software and under “Edit” on the
toolbar select “Device Properties.” Select your LCD device from the sub-
menu. The Device Properties screen appears (Figure 7-6).

- _
Geneal |1/D Setup | Scipts |
Communcations

Poit C RS2 Pol

COM1 '1 ' FS.485Poit
Bits per second Address.

57600 = l 128 3:

Figure 7-6. Device
Device Properties Nome [ Digb4
screen Description: | OPTO 22 Digital

Tope Optomux Digital 'l

0K | Comeel | o | Heb |

*  Click on the I/O Setup Tab to set up and name the input and output channels.

Input tab
= e — =
G| o it 0 R | G | Gormi | lsn Framrna 4 2o Zonn |
L LT wann Oy |
T [ e s
P O — fout BOSENNNE] 70
il i 2] e Nt )| [amdqoiit  m] =1
- B = [ Bawil [Pt =] s
Figure 7-7. - a1
wai fomn =] [ar s [T = Fao
Input and output e e
channel setup for I/O P e |y
option board. fapdt [reen 5] fFeo
| resd | | T | K o -

*  Type in a name for the Analog IN and Digital IN channels (Figure 7-7).

Output tab

*  Type in a name for the Analog OUT and Digital OUT channels (Figure 7-7).
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Add 1/O Displays

Now that you have designated the inputs and outputs for your I/O option board,
you will need to create displays for them so that you can view the data being

monitored.

Input channel display screens

Analog INPUTS can be selected in meter, annunciator, trend and
tabular modes.

NOTE

*  Right click the screen that you want to display your analog input.

e Select “Scan” from the context menu.

*  Click on the “Device” button and select the device (Figure 7-8).

*  Select the “Function” and the “Input Channel.”

e Click “OK” and the display for the I/O channel you configured will be added

to the mode screen.

*  Repeat for each input channel.

Analog input values will range from 0 to 4095 and digital input val-
ues will be 0 or 1.

NOTE

Lregilnd B4 T Progisrses
L

s My | Do i 2 B

Figure 7-8.

Adding a display
screen for an input
channel.

A e e = g e e

Dleo| & o) wes ok @S] UwoE i <[

BEAlFlaial : -
slo Ll f——— ] —

= i [P — TP et

imA sty | Mgy ey | Mgy | meg
- i wn tar - =m
1 -H&E i -.-u].l v .
. L - . [T 2] e
(181 s [ 1] (8 1 L i1 L]

Ll Fows

[
P

mp e

=1 i T imar (LR LT
e ik L Tk am WF 1RF
- ey 18w T etw (e
1,.-] I.H:n] TBE- 1B 100 I.--‘ll l.ll-ll‘
m AL im 1 (LB} il
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Output channel display screens

Analog outputs can track data in meter, annunciator, trend and tabu-
1@3 lar modes.

NOTE

*  Right click the screen on which you want to display your analog output.

*  Select “Analog” from the context menu.

e Click on the “Device” button and select the device (Figure 7-9).

*  Select the “Module.”

*  Full Scale: Define the value to be used as the top of the analog output range.

e Zero: Define the value to be used as the bottom of the analog output range.

o | Enitns | Suping | A rsaieg | I R [ T
Slole] [ ]
1;:.. ghei 2 | Dighai® | | Mased | Uamw
e s 1 1 L
e D lli l:ﬂ u&-i ug LAY I-j
o o - - 1 e i (e .
i s T i 1 =
ot TR - | =y e 204 i fr =
. s | i 1 g
Zew [
[Ty [Ty 1 i L
r i i i ur
= 18 st s 1w e
- .. 14 18w 1.8 1A
R e s 18 ey T

Figure 7-9.

Adding a display
screen for an output
channel.
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I/0 Option Board Specifications

Digital Outputs

Number of channels: 6

Dry contact relays

Maximum current: 500 mA

Maximum voltage: 30 VAC or 60 VDC

Digital Inputs

Number of channels: 4

Isolation: Optical, 5000V RMS
Input “ON” range: 2-30VDCor AC
Input “OFF” range: <1VDC or AC

Analog Inputs

Number of channels: 2

Resolution: 12 bits (4096 steps)

Input Range: Current (0-20 mA) or Voltage (0-10 VDC)
Jumper-selactable

Isolation: Differential

Voltage input range: 0-10VDC

Minimum undervoltage: -15V

Maximum overvoltage: 15V

Analog Outputs

Number of channels: 2
Resolution: 12 bits (4096 steps)
Output ranges: Current (4-20 mA) or Voltage (0 -5 VDC, 0 - 10
VDC)
Jumper selectable
Isolation: Optical, 500 VDC
Current output range: 4-20 mA
Maximum load: 600 ohms
Voltage output range: 0-5VvVDC
Minimum load: 2K ohms
Voltage output range: 0-10VDC
Minimum load: 2K ohms
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OPTO 22 SNAP DATA ACQUISITION SYSTEM

These instructions describe the steps necessary to set-up the SNAP I/O Data Ac-
quisition System to work with the ProMaxion. Complete information on how to

use the modules is provided in the Opto 22 SNAP user manual that you received
with the product.

The configuration and setup for your Opto 22 application can be
ﬁD found in Appendix 2 of this manual.

NOTE

These instructions are divided into the following sections:
*  ProMaxion and SNAP I/O System connections
*  Required settings for SNAP modules

*  Setting module parameters using Process 2000 software
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Installation

The Opto 22 SNAP I/O system interfaces with devices connected to SNAP input
and output I/O modules. A device connected to an input module is read by the
SNAP I/O Brain. The SNAP Brain processes the information and sends it to the
host PC running the System 2000 software. In the reverse direction, the System
2000 PC sends an instruction to the SNAP Brain and the Brain processes the
request and sends it to the appropriate output module to turn a device on or off, or
to set it to a value.

Communications with a host computer is via an RS-485 serial link that connects
to the SNAP I/O Brain.

‘ Disconnect all power from the SNAP 1/0O system before starting these

procedures.
WARNING

Components of the SNAP I/0 System

The components used in the Opto 22 SNAP I/O System consist of:

SNAP Brain

SNAP input/output modules

SNAP rack
*  power supply

The SNAP Brain is the core of the I/O system. Using the SNAP I/O modules,
it monitors and controls all connected I/O points and provides communication
functions.

OPTO Brain B3000-B

The B3000-B is a mistic serial brain designed as a modern drop-in replacement
for the serial B3000 brain, which is obsolete as of October 2009.

The B3000-B has the same functionality as the B3000, except that it does
not support the Optomux protocol. Customers replacing the B3000 with the
B3000-B are required to update to the Process 2000 software AMETEK part
number 88175P Process 2000.

Like the older B3000, the B3000-B is a high-performance processor used to
remotely control a mix of SNAP analog and digital I/O modules on a B-series
rack. The brain connects to an Opto 22 controller or a host computer over an
RS-485 serial link.
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Configuring the B3000-B OPTO Brain

Using the B3000-B

The

B3000-B mistic serial brain is a drop-in replacement for the

obsolete B3000 serial brain. The B3000-8 can be used with:

NOT
that

FactoryFloor controllers running OptoControl strategies

SNAP PAC S-series controllers, along with other mistic /0 units
migrated to PAC Project

A PCequipped with an Opto 22 PCI-AC48 adapter card (which
provides an RS-485 port)

E: The B3000-B has the same functionality as the B3000, except
it does not support the Optomusx protocol. For Optomux, use an

E1 or E2 brain. If you are not migrating to the SNAP PAC System but
building a new system, use SNAP PAC SB serial brains instead.

For Help

This technical note covers basic configuration only. See
form #1781, the B3000-B User’s Guide, for complete details. If you
cannot find the answer you need in the user’s guide, please contact
Product Support.

Phone:

800-TEK-OPTO (835-6786)
951-695-3080
Monday through Friday, 7 a.m. to 5 p.m. Pacific

Time
Fax: 951-695-3017
E-mail: support@opto22.com
Website: Www.opto22.com

B3000-B Top View

f} N
4 =+
Baud rate
TX/RX LED © %ﬁ “witch
L) AMBER TR in1
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Setting Up Serial Networking

. Attach an RS-485 serial cable to the serial port. If you are using

mistic interrupts, wire IRQ+ and IRQ— (pins 6 and 7). See the
B3000-B User’s Guide for details on network wiring.

Rotate the baud rate switch to set the

desired baud rate, as shown in the o) 29 <
table below. © ®
< (@]
NOTE: Due to timing tolerances, some @e ,))0
baud rates may not work with some Lo 2
compatible devices. Baud Rate Switch
(Reserved) F 4800 bps 7
230400 bps E 2400 bps 6
115200 bps D 1200 bps 5
76800 bps C 600 bps 4
57600 bps B 300 bps 3
38400 bps A (Reserved) 2
19200 bps 9 (Reserved) 1
9600 bps 8 (Reserved) 0
3. Use the three termination switchesto  £nd of cable
set termination as follows: A,

+ Forthe B3000-B at the physical end of
the cable, set all three of the termina-
tion switches to the ON position.

+Forall B3000-B units that are not at the
physical end of the cable, set all three of
the termination switches to the OFF
position.

o]
o]

[T T IRQ
= [ 157 RX
SILL I TX/RX

All other positions

a1
]
M

NOTE: Since biasing is normally done at
the controller or computer, the B3000-8
does not include biasing switches.

Use the two rotary address switches to
set the unit’s address, as shown on the
following page.

NOTE

of 128.

Baud rate switch set to A for 38400 bps baud rate. Termination
switches set to “ON” position for 4 wire end of link termination.
Upper address set to 8 and lower address set to 3 for a base address
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Address Switch

@ 5o

&

Upper
address

Lower
address

Each B3000-B contains four addresses: the base address, base +1,
base +2, and base +3. The base address is an even multiple of 4.

Normal communications are Binary with CRC16.

Both Binary and ASCII with CRC16 are supported by OptoControl and
PAC Control. Switch settings for each address are shown in the tables
below.

For Binary or ASCIl with Checksum, see tables on the following page.

Binary Mode with CRC16 ( supported by Opto Control and PAC Control)

Upper address
switch

Lower address
switch

Upper address
switch

Lower address
switch

0 8 |12 |16 |20 | 24 | 28 | 32 | 36 | 40 | 44 | 48 | 52 | 56 | 60
o| o0 |1 1] 2 2 3|3

0 8 0|4 |8]|C 4 0 8
64 | 68 | 72 | 76 | 80 | 84 | 88 | 92 | 96 | 100 | 104 | 108 | 112 | 116 | 120 | 124
4 | 4 5|5 6 | 6|6 |7 |7 |7]|7
8 | C 4 |8|c|lo|4|8]C
128 | 132 | 136 | 140 | 144 | 148 | 152 | 156 | 160 | 164 | 168 | 172 | 176 | 180 | 184 | 188
8| 8|8 |8|9|9|9|9|A|A|A|A|B|B|B|B
o|4|8|Cc|o|4|8|C|lo|4|8|C|l0]|4|8]|C
192 | 196 | 200 | 204 | 208 | 212 | 216 | 220 | 224 | 228 | 232 | 236 | 240 | 244 | 248 | 252
c|lc|c|c|D|D|D|D|E|E|E|E|F|F|F]|F
o|4|8|cCc|o|4|8|Cc|lo|4a|8|C|lo0o]|4|8s]|C

ASCIl Mode with CRC16 ( supported by Opto Control and PAC Control)

8 |12 |16 |20 | 24 | 28 | 32 | 36 | 40 | 44 | 48 | 52 | 56 | 60
0 0 1 101 ] 2|2 2 |3 3|3

1 9 1|59 |D|1]5 1 9
64 | 68 | 72 | 76 | 80 | 84 | 88 | 92 | 96 | 100 | 104 | 108 | 112 | 116 | 120 | 124
4 4| 4|5 5|5 |6 |6 |66 |7|7]|7]|7
1 1 9 115|9|D|1|5]|9|D
128 | 132 | 136 | 140 | 144 | 148 | 152 | 156 | 160 | 164 | 168 | 172 | 176 | 180 | 184 | 188
8| 8|8 |8|9|9|9|9|A|A|A|A|B|B|B|B
1|59 |D|1|5|9|D|1|5|9|D|1|5]|9]|D
192 | 196 | 200 | 204 | 208 | 212 | 216 | 220 | 224 | 228 | 232 | 236 | 240 | 244 | 248 | 252
c|lc|lc|lc|p|D|D|D|E|E|E|E|F|F|F|F
1/5|9|D|1|5|9|D|1|5]|9|D|1|5]|9]|D
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Binary Mode with Checksum (not supported by Opto Control and PAC Control)

12 | 16 | 20 | 24 | 28 | 32 | 36 | 40 | 44 | 48 | 52 | 56 | 60

Upper address 0| 4

switch 0 0 1 1 1 1 2 3

Lower address —— 2 | 6 2 |6 | A|E

switch
68 | 72 | 76 | 80 | 84 | 88 | 92 | 96 | 100 | 104 | 108 | 112 | 116 | 120 | 124
4 | 4 5|5 6 | 6|6 |7 |7 |77
6 E 6 A E 2 6 A E

128 | 132 | 136 | 140 | 144 | 148 | 152 | 156 | 160 | 164 | 168 | 172 | 176 | 180 | 184 | 188

ASCIl Mode with Checksum (not supported by Opto Control and PAC Control)

Upper address 0 4 8 12 | 16 | 20 | 24 | 28 | 32 | 36 | 40 | 44 | 48 | 52 | 56 | 60
switch o|lo]|o 101 1] 2 3
Lower address 7 | B 3 7 | B|F B

switch

64 | 68 | 72 | 76 | 80 | 84 | 88 | 92 | 96 | 100 | 104 | 108 | 112 | 116 | 120 | 124

4 | 4

3|7 |B|F|3|7|B|F]|3

128 | 132 | 136 | 140 | 144 | 148 | 152 | 156 | 160 | 164 | 168 | 172 | 176 | 180 | 184 | 188
s | 8|8 |8|o9|l9|lo|o|lala|lalAa|lB|B|B]|B
s|7[B|F|ls3|l7|B8|F|3]7|B|F|3]|]7]|B]|F
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RS-232 to RS-485 Converter Cable

Figure 1.
RS-232 to RS-485
converter cable.

[ T [ ——
e |
T

1§

wsiwawne  xz azsaff =

s
smsems &G )

L=/

4
/4

7

OPTO 22

& SNAP BRAIN

DISTRIBUTED 10 PROCESSOR

——— o
(L] | [ommmfe] o] | T 1)
L S B ==
) ||
R |.°K°'°"W~3°l | L MALOG A0DRES
o |l
DIGITAL ADDRESS Aot ° ;
BASE +1 ]| R
e |-l ] | e
el A o
| | |
I
A Gl | | aL06 Aootess
Note: |.° e o.'; e
ekt | B | T
LR =
o le] el ) s ] )

Power can be applied once the 1/O system is connected properly.

NOTE
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EXAMPLE:

This example shows a setup with three devices:

* 2digital  (Address 128 and 129)
e lanalog (Address 130)

Digital Input Address 128 Modules 0, 1, 2, 3
Digital Output Address 129 Modules 12, 13, 14, 15
Analog Input Address 130 Modules 2, 3,4,5,6,7
Analog Output Address 130 Modules 8, 9, 10, 11, 12, 13
B3000 BERAIN
Base Address = 128
Optomux Digital 4 Channel
Address =128 Digital Input
Modules 0, 1,2, 3
2 Channel Optomux Analog Input
Analog Input Address = 130
Modules 2, 3
2 Channel Optomux Analog Input
Analog Input Address =130
Modules 4, 5
2 Channel Optomux Analog Input
Analog Input Address = 130
Modules 6, 7
2 Channel Optomux Analog Output
Analog Output Address =130
Modules 8, 9
Optomux Analog Output
A 2 ::hagnel Address =130
nalog Uutput Modules 10, 11
2 Channel Optomux Analog Output
Analog Output Address =130
Modules 12, 13
Optomux Digital
Address = 129 4 Channel
Modules 12, 13, 14, 15 Digital Output
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Setting the Device Properties for Digital Input Modules

*  On 2000 software, click the Edit menu and select Device Properties. Select
your Opto 22 SNAP device from Select a device to edit. Click OK. The
Device Properties dialog box appears.

If a digital device is not listed, click Cancel. On the main screen click the Edit
menu and Add Device. Click Optomux Digital. Once the Opto 22 SNAP System
has been added, you can proceed with setting the parameters.

*  Configure the General tab as follows:

Device Properties

Select a device o edit:

Ana ;I Cancel |
Oigl

Diymax
Quad
Quadl J
* Bits per Second: 57,600
* Address: 128
* Type: Optomux Digital

* Make sure Device Enabled and Live Data boxes are checked.

Click the I/0 Setup tab for each module position, enter the Type and Name
(see example below).

General | 170 Setup | Seiipts |
Communcations

Porl  AS-222 Pail

com1 =] ' RS.485 Poit
Bits per second Address:

[57600 =] [128 =

Device

MName I Dig64

Description: | OPTO 22 Digital

Type | Optomux Digital _ﬂ

[ ok | comel | v | Hee |
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Older 1/O systems had a single digital input or output per module.
The SNAP 1/O system combines four inputs or outputs into one

module. For the SNAP 1/0 system, the Process 2000 module number
refers to a particular digital I/O channel, not the physical module.
For example, if a single digital output module is installed in the first
SNAP rack position, the Process 2000 will refer to it as Modules 0, 1,
2 and 3. See Figure 2 — B3000 I/O Mapping and Example.

NOTE

Add Display for Digital Module

*  To create displays so that you can view the data being monitored, go to the
mode display where you want your information viewed. Right-click on one
of the screens.

Gerersl 10560 | Seripts |

Modudes 07 | iodses 815 |

Tyoe: M ame:
Modie I [DigHal N =] il:hgﬂallNEl
Module 1. [Digital IN - =] [ Digital IN 1
Module 2 | Digital IN~~ =] | Digital IN 2

Modile: [pigitalin =] |
Mokt [Empty ]|
Mo 5 |Empty =
Modide & | Empty =l
Module 7 |En1p[‘y j I
Coc ] coms | v |

*  Click Scan.
*  Click Device and select your digital device.
*  Click the Display tab to configure the parameters for the display.

*  Click OK for it to become part of the mode display you have chosen.

Sean | Cacutaion | Dispiay | Alam | Ansiog |

Dt Source
™ Dissbled

7 Devica: g =

1"'L'rkﬁun| -

™ Cokadaion

FetModde [Digital INO =
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Setting Device Properties for Analog Input Modules

Scan | Colustion Displey | alarm | Anslog |

Diigghid: Dagital IM 1 Piopeities

T | Dig: Digital IN 0

™ Autnacse
r :

Usger it [1.00E -07
Lowsr kst | 1 00E -11

o

Cancel |

e On the 2000 software click on the Edit menu and select Device Properties.

Ele Edt Wew Corid Mode Soiph Windew el

D|=|a| &) 3| syssim) BT Ol olslolm| ] <|-|

ey
oo Ho - e | 1sea. o
10608 1.0F 08 B B0E08 1 0ED8 10608
10EDS 10ED 10E09 :::: 10ED 18E8
1.8EAD 1.0E-AD 10E.40 20E08 1.0E 10 10EAD
1EA1 1.0E-11 10E-41 10EA1 1.0EA1 10E-11
Tore oMo tar oo
10EDT 1.0E07 10EDT 10EDT 10ED7 1BEDT
1.0E08 1.0E 08 10E08 10E08 10E08 1.0E 08
10E08 1.0E 09 10E 04 10E 04 10E09 10E 08
1.0E-10 1.0E.10 10E-90 10E10 10E10 1.0E-1D
18E 10EA 10E11 10EA1 10EN 18E1
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Select your SNAP I/O System device under Select a device to edit. Click
OK. The Device Properties dialog box appears.

If an analog device is not listed, go back to the main screen and click on the Edit
menu and click Add Device. Click Optomux Analog. Once the analog module
has been added, you can proceed with setting the parameters.

*  Configure the General tab as follows:

* Bits per Second: 57,600
* Address: 130
* Type: Optomux Analog

Device Propelies

Geneial |I.-'D5slup| Seipts |
Commuracalions
Pat " R5-232 Fait

feomt ] 7| R5-485 Port
Bits per secord Address

G700 1] [130 =

Dievice
Meme: | Digb4

Desenplion: JOpto 22 Digital

Tyoa |Optomux Analog |
W Devace srshled W Live data
ok | cemed | i | Hee |

¢ Make sure that Device Enabled and Live Data boxes are checked.

*  Click on the I/O Setup tab and enter the Type and Name for the input and
output channels (see the example on next page).

Older I/O systems had a single analog input or output per mod-
ule. The SNAP 1/O system combines two inputs or outputs into one
NOTE module. For the SNAP 1/0 system, the Process 2000 module number
refers to a particular analog I/O channel, not the physical module.
For example, if a single analog output module is installed in the first
SNAP rack position, the Process 2000 will refer to it as Modules 0
and 1. See Figure 2 — B3000 1/0 Mapping and Example.
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Device Properties ]
Genessl LD Setp |

Moddet 07 | Moddes 815

Tyom Haine
Modi= 0 [ Empty =9
Sochds 1 |Empty J ]
Modde2 |AnalogIN x| | Analog IN 2
Modie® | AnalogIN =] | Analog IN 3
Modhds 4 |Analog IN J |Ana|og IN 4
Moddst | Analog IN - =] | Analog IN 5

Maddet [ Analog IN j | Analog IN 6
""""""" ] Analog IN 7

Hodule T: [Analog IN

Co ] e |0 |

Add Display for Analog Module

*  To create displays so that you can view the data being monitored, go to the
mode display where you want your information viewed. Right-click on one
of the screens.

e Click Scan.
*  Click Device and select your analog input device.

*  Click on the Display tab to configure the parameters for the display.

Scon | Cakcutaion | Dissy | Sam | Anci | oo | Cakeutation Discly | sham | nskg]
?‘m 7| Té= [ Ana: Analog IN 2
& owiw [Ana %

e

 Caloulaben
IF Auoscds Uiy
wpabedde [Analog IN2 =] F Logaitasc
Upper k. [T 0 ——
Lmili:l.';-
Porcsr [
[T (R I e (| [ (= T T |

Fe Edt Wew Lontol Meds Sopt Mindow Hep

[Dlle] & | ek NeE o] ool mEE] =

An‘.ﬂog Mz 23 D|ﬂ|t!| MO 23
et 1LIED7 10E47 10E67 JLe
1.0E.06 1.0ED8 4.0E08 10E88 1.8E-06
OESE
10EDS 10ED8
1IEDD e 10E89
ADEAD LIEAD Siti 10E18 1BEAD
1DE1 LIEA1 1IE31 10E 1BEA1
Teuv DEMO Taik  DEMO
ADEDT L7 10ED7 10E07 ABEDT
10EDE 1000 10ED8 10E® 18£8
AMEDS 10E08 10015 1B AMEDS:
1DEAD LI 10E90 10E10 1BEAD
ADEAT TOEAT 1EA1 10E41 18E11
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Digital and Analog Outputs

1. Refer to Chapter 8 in the 2000 software manual for setting up the Digital
Outputs.

2. Refer to Chapter 9 in the 2000 software manual for setting up the Analog
Outputs.
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