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Importa nt User Information There are operational characteristic differences between solid state equipment and
electromechanical equipment. Because of these differences, and because there are a variety of uses for solid state equipment, all persons
that apply this equipment must take every precaution and satisfy themselves that the intended application of this equipment is safe and
used in an acceptable manner.

In no event will InstruTech be responsible or liable for indirect or consequential damages that result from the use or application of this
equipment.

Any examples or diagrams included in this manual are provided solely for illustrative purposes. Because of the many variables and
requirements imposed on any particular installation, InstruTech cannot assume responsibility or liability for any actual use based on the
examples and diagrams.

No patent liability is assumed by InstruTech with respect to use of information circuits, equipment, or software described in this manual.

Throughout this manual we use notes, notices and apply internationally recognized symbols and safety messages to make you aware of
safety considerations.

& WARNING

Identifies information about practices or circumstances that can cause electrical or physical hazards which, if precautions are not taken,
could result in death or serious injury, property damage, or economic loss.

& CAUTION

Identifies information about practices or circumstances that can cause electrical or physical hazards which, if precautions are not taken,
could result in minor or moderate injury, property damage, or economic loss.

NOTICE

Identifies information that is critical for successful application and understanding of the product.

A SHOCK HAZARD

Labels may be located on or inside the device to alert people that dangerous voltages may be present.
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1 Introduction / General Information

1.1 Description

The B-RAX™ 3500 is a vacuum pressure measurement system which is comprised of the following:

e The B-RAX 3500 Vacuum Gauge Controller

e One InstruTech CC605 or CC606 Inverted Magnetron cold cathode ionization gauge
e One ortwo InstruTech Worker Bee CVG101 convection enhanced pirani transducers?
e (Cables to interconnect the B-RAX 3500 and point-of-use devices

Typical components of the complete vacuum measurement system are shown in the figure below. The B-RAX
3500 provides power and operating control for the CC605 OR CC606 ion gauge transducers (1G). Additionally, it
provides power and operating control for up to two convection gauges (CG).

CC605/CC606
lon Gauge

B-RAX 3500
(CG1 & CG2) Vacuum Gauge Controller

Convection Gauges 1 & 2

Typical Components of the complete Vacuum Pressure Measurement System

The B-RAX 3500, a controller unit capable of controlling multiple gauge transducers, is either rack or instrument
panel mountable. Optional industry standard 19-inch, 2U high rack-mount panels are available to mount the
B-RAX into rack enclosures. For important information about the CVG101 Worker Bee™ convection gauge,
CC605/CC606 cold cathode ionization gauge products, please refer to the User Manual for each of these products.
Read the User Manuals in their entirety for any device you intend to connect to the B-RAX 3500 prior to
connecting and using the external devices and cables that the B-RAX 3500 is intended to be used with.

1 The B-RAX 3500 will also operate the Granville-Phillips® Convectron® convection enhanced pirani vacuum gauge transducer.
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1.2 Specifications

measurement range

B-RAX 3500

7.5x 1011 to 3.75 x 103 Torr Torr when used with the CC606 UHV cold cathode IG
1.5x10°to 3.75 x 103 Torr Torr when used with the CC605 cold cathode IG
1x 10 to 1,000 Torr with CVG101 convection gauge CG

display pressure indication
set-up & programming screen

LED - 3 independent pressure display channels - 3 digit plus 2 digit exponent per channel
OLED - displays state of all setpoint relays, error messages for fault conditions

units of measure

Torr, mbar, Pa - user selectable

functionality IG
CG

alternate gauge

powers & operates one InstruTech CC605 or CC606 cold cathode IG
powers & operates up to 2 InstruTech CVG101 convection or Granville-Phillips® (GP) Convectron®
displays pressure from an alternate gauge such as a Capacitance Diaphragm Gauge - CDG or other

InstruTech modules using the analog input (external power source for these alternate auxiliary devices
will be required).

IG sensor control

IG sensor on/off can be controlled via front panel soft-keys, remote input signals (digital I/O) or serial
communications. |G sensor can also be automatically turned on/off using measurements from one of
the user selectable convection or alternate gauges.

IG remote input signals
(digital 1/0)

IG sensor on/off can also be set by applying momentary continuity to ground. Also the 9-pin D-sub
remote input DIGITAL I/O connector provides pin-pin compatible signals with the GP 358 controller as
well as compatible signals with the GP 307.

setpoint relays
relay contact rating

six single-pole, double-throw (SPDT), user assignable to any of the gauges
5Aat 30 Vdc, 5 A at 250 Vacg, resistive load

ACaution! The relay contact rating above applies to units shipped after Nov 1, 2015. Serial numbers
15J711C and higher have this new contact rating. Older units shipped before Nov 1, 2015 with serial
numbers 15J710C and lower had a contact rating of 1 A at 30 Vdc resistive, or 1 A at 30 Vac non-
inductive. Applying a load to older units which draws more than 1 A could cause damage to relays.

analog output

IG analog output

combination IG + CG or
IG + ALT analog output

CG analog output

three analog outputs, user assignable to any of the gauges

log linear 0 to 10 Vdc, 1 V/decade, various scaling selections also provide output compatibility
with Granville-Phillips® controller models 307, 350 and 358 controllers, or

log Linear 1.7 V to 9.3 Vdc (nominal 1.8 to 8.7 Vdc) 0.8 V/decade, or

linear 0 to 10 Vdc (useable over 3 decades, also compatible with GP 307 controller)

log linear 0.5 to 7 Vdc, 0.5 V/decade

log linear 1 to 8 Vdc, 1 V/decade, or 0 to 7 Vdc, 1 V/decade (also compatible with GP 307, 350, 358),
or, Linear 0 to 10 Vdc (useable over 3 decades), or non-linear analog S-curve 0.375 to 5.659 Vdc

analog input CDG

InstruTech Modules

one 0-10 Vdc analog input signal from InstruTech’s CDM900 capacitance diaphragm gauge (CDG) or
other brands of CDGs used as an alternate gauge to CG2, or

analog input from one of the following InstruTech vacuum gauge modules:

CVM201, CVM211, IGM401, IGM402, CCM501, CCM502, PCM301, WGM701

serial communications

RS485 / RS232 - ASCII protocol
(command protocol compatibility with GP 307 and GP 358 controller is also provided)

status output

IG sensor on/off status displayed as pressure reading on the front panel, by serial communications and
by SPDT relay (DIGITAL I/O Connector) rated at 1 A at 30 Vdc resistive, or 1 A at 30 Vac non-inductive.

status output

IG error conditions are displayed on the front panel, by serial communications and by an open
collector transistor output (ground emitter) rated at 40 V max. VCE, 50 mA IC max.

IG overpressure protection

turns ion gauge off at 5.00 x 10-3 or overpressure value programmed by the user

temperature

operating; 0 to +40°C  storage; -40 to + 70 °C

InstruTech
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humidity 0 to 95% relative humidity, non-condensing

altitude operating; 8,200 ft. (2,500 m) max storage; 41,000 ft. (12,500 m) max

weight 1.7 Ib. (0.7 kg)

housing aluminum extrusion - black powder paint finish

input power 20-28Vdc, 12 W protected against power reversal and transient over-voltages
connectors IG& CG  gauge cable assemblies provided by InstruTech

digital /O 9-pin D-sub male
serial communications  RS232; 9-pin D-sub female, RS485; 9-pin D-sub male
analog I/0, setpoint relays, power  pluggable terminal block (mating connectors included)

CE compliance EMC Directive 2014/30/EU, EN55011, EN61000-6-2, EN61000-6-4, EN61326-1, EN61010-1

environmental RoHS compliant

1.3 Dimensions

Front View

183 mm (7.2in.) -

.
oTorr 78 mm

ePa (3.081in.)
embar

InstruTech

Side View

107 mm (4.2 in.) i 11 mm (0.42 in.}) X 3

75 mm
(2.97 in.)

\Threaded Male PEM Stud (10 - 32 X 0,40 in.) X 4
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1.4 Part Numbers
B-RAX 3500 Vacuum Gauge Controller B-RAX 3500

3 channel pressure display vacuum gauge controller. Includes 6 setpoint relays, 3 analog outputs, Digital I/0,

RS232/RS485 serial communications, one analog input from an alternate gauge.

Gauge Cable Length

For CC605/CC606 IG
Bakeable, 250 °C

For CC605/CC606 IG
Rated to 80°C

For CVG101 CG
Rated to 50 °C

fl W
5\\~_,/); Y é/ &
10 ft. (3 m) CCPB641-1-10F CCP641-1-10F CB421-1-10F
25 ft. (8 m) CCPB641-1-25F CCP641-1-25F CB421-1-25F
50 ft. (15 m) CCPB641-1-50F CCP641-1-50F CB421-1-50F
> 50 ft. Consult factory consult factory consult factory

Optional 24 Vdc Power Supply for B-RAX

Power Input: 100 - 240 Vac, 50-60 Hz
Power Output: 24 Vdc @ 2.5 A (60 W)
Connector: 2-pin pluggable terminal block
to mate with the B-RAX 3500
Compliance: CE, RoHS, UL(US/Canada), CCC (China)

power cord with North American 115 Vac plug included PS301-UA

No AC power cord included PS301-UX
Note - The conventional IEC60320 AC receptacle allows use with
any user supplied AC mains power cord set available worldwide.

Optional Rack Mount Adapter Aluminum - black powder paint finish
Rack Mount adapter panel for installation of one B-RAX as a left-mount or right-mount in a 2U, 19 inch wide rack. | 000849

B 3

Rack Mount adapter panel for installation of two B-RAX side-by-side in a 2U, 19 inch wide rack.

E W B

001007

CC605/CC606ionization gauge

See CC600 series cold cathode ionization gauge data sheet

CVG101 convection gauge

See CVG101 Worker Bee™ convection gauge data sheet

InstruTech
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2 Important Safety Information

InstruTech has designed and tested this product to provide safe and reliable service, provided it is installed and
operated within the strict safety guidelines provided in this manual. Please read and follow all warnings and
instructions.

/A WARNING

To avoid serious injury or death, follow the safety information in this document. Failure to comply with these
safety procedures could result in serious bodily harm, including death, and or property damage.

Failure to comply with these warnings violates the safety standards of installation and intended use of this
instrument. InstruTech disclaims all liability for the customer’s failure to comply with these instructions.

Although every attempt has been made to consider most possible installations, InstruTech cannot anticipate every
contingency that arises from various installations, operation, or maintenance of the instrument. If you have any
questions about the safe installation and use of this product, please contact InstruTech.

This device meets FCC part 15 requirements for an unintentional radiator, class A.

2.1 Safety Precautions - General

Hazardous voltages are present with this product during normal operation. The product should never be
operated with the covers removed unless equivalent protection of the operator from accidental contact with
hazardous internal voltages is provided.

A WARNING! There are no operator serviceable parts or adjustments inside the product enclosure; refer
servicing to service trained personnel.

Do not modify this product or substitute any parts without authorization of qualified InstruTech service trained
personnel. Return the product to an InstruTech qualified service and repair center to ensure that all safety
features are maintained. Do not use this product if unauthorized modifications have been made.

A WARNING! Source power must be removed from the product prior to performing any servicing.

After servicing this product, ensure that all safety checks are made by a qualified service person. When
replacement parts are required, ensure that the parts are specified by InstruTech. Substitutions of non-qualified
parts may result in fire, electric shock or other hazards. Use of unauthorized parts or modifications made to this
product will void the warranty.

To reduce the risk of fire or electric shock, do not expose this product to rain or moisture. These products are not
waterproof and careful attention must be paid to not spill any type of liquid onto these products. Do not use
these products if they have been damaged. Immediately contact InstruTech to arrange return of the product if it
is damaged.
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Due to the possibility of corrosion when used in certain environmental conditions, it is possible that the product’s
safety could be compromised over time. It is important that the product be periodically inspected for sound
electrical connections and equipment grounding. Do not use if the equipment grounding or electrical insulation
has been compromised.

2.2 Safety Precautions - Service and operation

Ensure the enclosure of the B-RAX is connected directly to a good quality earth ground.

Ensure that the vacuum port on which the vacuum gauge sensors are mounted is electrically grounded.

Use a power source of 20 - 28 Vdc, 12 W or use InstruTech series PS301-UA or PS301-UX optional power supplies.
Turn off power to the unit before attempting to service the controller.

Turn off power to the unit if a cable or plug is damaged or the product is not operating normally according to this
instruction manual. Contact qualified InstruTech service personnel for any service or troubleshooting condition
that may not be covered by this instruction manual.

It is important that the product be periodically inspected for sound electrical connections and equipment
grounding. Do not use if the equipment grounding or electrical insulation has been compromised.

Do not use if the unit has been dropped or the enclosure has been damaged. Contact InstruTech for return
authorization and instructions for returning the product to InstruTech for evaluation.

If measured pressure exceeds 5.00 x 102 Torr or the value programmed in the “OVER PRESSURE” menu the sensor
will turn off.

2.3 Electrical Conditions

A WARNING! When high voltage is present in any vacuum system, a life threatening electrical shock hazard
may exist unless all exposed electrical conductors are maintained at earth ground potential. This applies to all
products that come in contact with the gas contained in vacuum chambers. An electrical discharge within a
gaseous environment may couple dangerous high voltage directly to any ungrounded conductor of electricity.

A person could be seriously injured or killed by coming in contact with an exposed, ungrounded electrical
conductor at high voltage potential. This condition applies to all products that may come in contact with the gas
inside the vacuum chamber (vacuum/pressure containment vessel).

2.3.1 Proper Equipment Grounding

& WARNING! Hazardous voltages that could seriously injure or cause death are present in many vacuum
processes. Verify that the vacuum connection ports on which the ion gauge and the convection gauges are
mounted are electrically grounded. Consult a qualified Electrician if you are in doubt about your equipment
grounding. Proper grounding of your equipment is essential for safety as well as intended operation of the
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equipment. The vacuum gauge transducers and enclosure of any control module must be connected directly to a
good quality equipment earthing conductor. Use a ground lug on the vacuum connection flange of the pressure
measurement devices if necessary.

& WARNING! In order to protect personnel from electric shock and bodily harm, shield all conductors which
are subject to potential high voltage electrical discharges in or around the vacuum system.

2.3.2 Electrical Interface and Control

It is the user’s responsibility to ensure that the electrical signals from this product and any connections made to
external devices, for example, relays and solenoids, are used in a safe manner. Always double check the system
set-up before using any signals to automate your process. Perform a hazardous operation analysis of your system
design and ensure safeguards and personnel safety measures are taken to prevent injury and property damage.

2.4 Overpressure and use with hazardous gases

& WARNING! Install suitable protective devices that will limit the level of pressure inside your vacuum
chamber to less than what the vacuum chamber system components are capable of withstanding.

In cases where an equipment failure could cause a hazardous condition, always implement fail-safe system
operation. For example, use a pressure relief device in an automatic backfill operation where a malfunction could
result in high internal pressures if the pressure relief device was not installed on the chamber.

The CVG101 convection vacuum gauge transducers used with this product are not intended for use at pressures
above 20 psia (1000 Torr); DO NOT exceed 35 psig (< 2 ¥ bars) pressure inside the convection gauge sensor. The
CC605/606 cold cathode vacuum gauge transducers have an admissible pressure of 130 psi (9 bar absolute -
limited to inert gases < 55 °C). If your chamber goes to higher pressures than what these transducers are rated
for, you should install an isolation valve or pressure relief device to protect the gauge tube from overpressure
conditions. With some fittings, actual safe overpressure conditions may be lower; for example, a quick-connect,
O-ring compression fitting may forcibly release the gauge tube from the vacuum chamber fitting with only a few
psi over local uncorrected barometric (atmospheric) pressure.

& CAUTION! If the internal pressure of a vacuum gauge device is allowed to increase above local
uncorrected barometric pressure (atmospheric pressure side), vacuum fittings may release and possible
overpressure conditions may cause leaks that would allow the gas inside the gauge tube to release into the
atmosphere of the surrounding environment. Toxic, pyrophoric and flammable gases are examples of
hazardous gases that if allowed to leak out of the vacuum/pressure containment vessel into the atmospheric
environment, could cause bodily injury and possible damage to equipment. Never expose the gauge tube
internal volume to pressure above local atmospheric pressure when using hazardous gases.
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2.5 Gases other than Nitrogen / air

& WARNING! Do not attempt to use with gases other than nitrogen (N,) or air without referring to correction
factor data tables.

InstruTech gauges and modules are calibrated for direct readout of nitrogen or air. Do not attempt to use with
other gases such as argon (Ar) or carbon dioxide (CO;) unless you have applied correction factors to both the
displayed pressure and the analog output to determine the true measured pressure. This is particularly critical
when using convection gauges to measure pressure of gases other than N/Air.

& WARNING! Do not use the CVG101 in an explosive atmosphere or in the presence of flammable gases,
vapors or fumes. Do not use the CVG101 to measure the pressure of explosive or combustible gases or gas
mixtures. The sensor wire in the gauge normally operates at 125 °C, but if malfunction should occur, the wire
temperature could exceed the ignition temperature of certain combustible gases and gas mixture. This could
cause an explosion which could result in serious injury or death.
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3 Installation

3.1 Mechanical Installation - Controller

The B-RAX is intended for indoor use only.

The B-RAX is offered as a space saving half rack design. It may also be used as a bench top device or easily
installed in an instrument panel. Optional EIA-standard rack mount panels are available for either full rack or
dual, side-by-side rack mount installation.

B-RAX Vacuum Gauge Controller Installation

3.1.1 Panel Mount

To install the B-RAX in a rack or instrument control panel follow the steps outlined below:

1. Make a cutout in your rack panel or instrument control panel as shown in the drawing below. Be sure to allow
clearance behind the panel for the instrument as well as connectors and cables at the back of the instrument.
Optional EIA-standard, 19-inch, 2U height rack mount panels are available from InstruTech. The optional rack
mount panels are provided with panel cutouts and mounting holes to allow efficient mounting of your B-RAX unit.

Panel Cutout

1
1
1
1
299" | | 2.00”
(76 mm) : (51 mm)

1

1 1 “Ta

W (3"
1

e e el \— 0.210” (5.33 mm)

6.5” (165 mm) ﬁ DIAX 4
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2. Drill four guide holes on each side of the panel cut out (two on each side) with dimensions as shown in the
panel cut-out drawing above.

3. Slide the B-RAX into the panel hole cut-out. Guide the four studs on the back of the B-RAX front panel face
plate thru the four holes next to the panel cut-out.

4. Use four # 10-32 Hex Nut (provided with instrument) to tighten the B-RAX to the panel.
3.1.2 Rack Mount

Optional EIA-standard 19-inch wide, 2U height rack mount panels available from InstruTech:

- 2000 [——

- 4.500 - B.20x 4

Single cut-out panel (InstruTech p/n 000849) - All dimensions in inches

- 2 000 [ ——

e S020X 2

29856 2 2000X 2 - - -

e SEOONE ———— = \— Pi0xs

Dual cut-out panel (InstruTech p/n 001007) - All dimensions in inches

The single cut-out and dual cut-out rack mountable panels shown above are available from InstruTech. Panel
color matches the front panel of B-RAX units. Screws for mounting to rack enclosure are included.
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3.1.3 Mechanical Installation - lonization Gauge

\\[0Xf[05 - For more detailed information about the CC605/CC606 cold cathode ionization gauge, please refer to
the User Manual for this product.

CC605/CC606 Cold Cathode lonization Gauge

& CAUTION! Dirt and damage can impair the function of the vacuum component. Take appropriate measures
to ensure cleanliness and prevent damage. Touching the product or parts with bare hands increases the
desorption rate. Always use clean, lint free gloves as well as clean tools when working with this product.

Mount the gauge as close as possible to the pressure you want to measure. Long or restricted, small diameter
tubing will create a pressure difference between your process chamber and the gauge. This may cause a delay in
response to pressure changes. Mounting the gauge too close to a gas source inlet may also cause measurement
and control instability.

The gauge can be mounted in any orientation, however, if possible, mount the gauge with port down to help
minimize the effect of any particles or condensation collecting in the gauge.]

Do not mount the ionization gauge where it will be subjected to excessive vibration. Vibrations may cause
unstable readings, measurement errors and possible mechanical stress to components in the ionization gauge.

For electrical safety purposes the housing of the gauge must be grounded to the vacuum chamber. When using
KF flanges, metal clamps must be used to ensure proper grounding. If the gauge may come into contact with
charged particles (plasma, ion beam etc.), make sure its vacuum connections is galvanically connected to the
vacuum chamber and do always use conductive metallic centering rings and clamps. Do not attempt to modify
your flange in order to use non-metallic-type flange clamps.

Use all metal vacuum fittings with metal seals when operating pressures are expected to be below
1.00x 107 Torr (1.33 x 107 mbar, 1.33 x 10~ Pa).

Remove the protective lid and install the product to the vacuum system following manufacturer’s
recommendations for different flanges and fittings. Keep the protective lid for future maintenance.
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3.1.4 Mechanical Installation - Convection Gauge

\[0Jpl@4 - For more detailed information about the CVG101 Worker Bee™ convection gauge, please refer to the
User Manual for this product.

Mount the CVG101 as close as possible to the pressure you want to measure. Long or restricted, small diameter
tubing will create a pressure difference between your process chamber and the gauge. This may cause a delay in
response to pressure changes.

Mounting the CVG101 too close to a gas source inlet may also cause measurement and control instability. Do not
mount the CVG101 near a source of heating or cooling, such as heaters or air conditioning vents.

Mount the CVG101 with its main axis horizontal (see diagram below). Pressure reading errors may occur above
1 Torr if the unit is not mounted horizontally. Below 1 Torr, mounting position has little to no effect.

For Accurate Measurements Above 1 Torr, Mount the Gauge
Axis Horizontally as Shown Below

Vacuum chamber

Oq Vacuum chamber

Correct Orientation Incorrect Orientation

Mount the CVG101 with port down, if possible, to help minimize the effect of any particles or condensation from
collecting in the gauge.

Do not mount the CVG101 where it will be subjected to excessive vibration. Vibrations may cause unstable
readings, measurement errors and possible mechanical stress to components in the CVG101.

Flanges/ Fittings - follow the manufacturer's recommendations and note the following:

- NPT fittings: When connecting the device using a NPT fitting, apply a thread sealant compound or wrap the
threaded portion of the tubing with one-and-a-half to two wraps of pipe thread seal tape such as PTFE (Teflon®)
tape and hand tighten the gauge into the gauge port. Do not use a wrench or other tool which may damage the
gauge.
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3.2 Electrical Installation

3.2.1 Grounding

A Be sure the vacuum gauges and the rest of your vacuum system are properly grounded to protect personnel
from shock and injury. Be aware that some vacuum fittings, especially those with O-rings when not used with
metal clamps, may not produce a good electrical connection between the gauge and the chamber it is connected
to. Use a ground lug on the vacuum connection flange of the pressure measurement device if necessary.

The B-RAX control unit should be connected to earth ground via a good quality equipment earthing conductor. It
is encouraged that you connect a separate 12-AWG earthing conductor between a known facility earth ground
connection and the location marked with the earth ground symbol (via the green colored screw provided) on the
back panel of the B-RAX.

3.2.2 Installation

A good, recommended practice is to remove power from any cable prior to connecting or disconnecting it. The
electrical connections for the B-RAX are located on the back panel of the device as shown below.

3 Analog Outputs CVG101 Convection Gauges 1 & 2

1 Alternate Gauge Analog Input

Digital I/O
(remot?input/output)

01[AG2[AO3
DIGITAL 1/0 CG1

e

RLY4 RLY5 RLY6

: 303-651-0551
Linstrutechinc.com

Made in USA

6 Setpoint Relays CC605/CC606 RS232 / RS485 Power
lonization Gauge Serial Communications

Aux. Equipment
Earthing Ground
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3.2.3 Connecting CC605/CC606 - connector labeled 1G

Good, recommended practice is to remove power from any cable prior to connecting or disconnecting it. The
custom cable/connector assembly P/N CCPB641-1-XXXF and CCP641-1-XXXF are custom cable assemblies
provided in different lengths from InstruTech for connecting the B-RAX to the CC605/CC606 cold cathode
ionization gauge sensor.

Changing cables from one device to another when power is applied is not only bad electronics handling
procedure, it is not advised and, if done by the user of this equipment, may lead to erroneous measurement
results, a hazardous situation, equipment damage and possible operator injury.

& CAUTION! It is always good industry practice to turn off power to the instrument before connecting or
disconnecting cables.

3.2.4 Connecting the CVG101 - connectors labeled CG1 and CG2

P/N CB421-1-XXXF is a custom cable assembly provided in different lengths from InstruTech for connecting the

B-RAX to InstruTech CVG101 Worker Bee or MKS Instruments / Granville-Phillips® 275 Convectron® vacuum gauge
sensor.

For your reference, the wiring chart for the CVG101 cable provided by InstruTech is shown below. Connect the
DE-9 D-subminiature connector to B-RAX and CVG101 connectors to CG1 or CG2. In addition to InstruTech
provided standard cable assembly lengths, InstruTech will provide custom length cable assemblies upon request.

B-RAX pin number connects to CVG101 gauge pin number
(9-Pin D Sub.) = (InstruTech molded, custom connector)
1 NC
cable shield
3

O INOOL[djW( N
RN W
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3.2.5 Power Connection

The B-RAX 3500 requires an input power of 20 - 28 Vdc, 12 W to operate. One each 2-contact pluggable terminal
strip mating connector is provided for connection to the power contactors. Optional Power Supplies are also
available from InstruTech (See the part number section 1.4 of this User Manual).

Power (contacts) Contact Description Power Input Connector
+ Power input (20-28 Vdc at 12 W)
- Power Ground DC POWER
- (@9~
20-28V —
12W

3.2.6 Relay Connection
A total of six setpoint relays are provided by the B-RAX 3500. Two each 9-contact pluggable terminal strip mating
connectors are provided for easy connection to the relay contactors. The B-RAX back panel relay connectors are

marked RLY1 thru RLY6. Each relay has a contact labeled = (Normally Open), # (Normally Closed) and |
(common).

RLY1 thru RLY6 Contact Description Relay Connectors
(contacts)
= Relay #1 to Relay #6 (NORMALY OPEN)
# Relay #1 to #6 (NORMALLY CLOSED) '}L;’—‘] fECSRUE
I Relay #1 to Relay #6 (COMMON)

A Caution! The relay contact rating of 5 A at 30 Vdc, 5 A at
250 Vac, resistive load applies to units shipped after Nov 1,
2015. Serial numbers 15J711C and higher have this new
contact rating. Older units shipped before Nov 1, 2015 with
serial numbers 15J710C and lower had a contact rating of 1 A
at 30 Vdc resistive, or 1 A at 30 Vac non-inductive. Applying a
load to older units which draws more than 1 A could cause
damage to relays.

3.2.7 Analog Output Connection

A total of three analog outputs are provided by the B-RAX 3500. These output voltage signals are proportional to
the displayed pressure for any of the user assigned vacuum gauges. Three each 2-contact pluggable terminal
strip mating connectors are provided for connection to the analog output contactors. The B-RAX back panel

analog output connectors are marked AO1, AO2 and AO3. Each connector has a contact labeled + (analog output

signal) and - (analog output ground).

AO1, AO2, AO3 Contact Description Analog Output Connectors
(contacts)
+ Analog Output #1 to #3 (Signal)

- Analog Output Ground #1 to #3 (Signal Return)
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3.2.8 Analog Input Connection (Capacitance Diaphragm Gauges, etc.)

One analog input is provided by the B-RAX for using as an alternate gauge to CG2. This input can be accepted
from InstruTech’s CDM900 capacitance diaphragm gauge (CDG) or other brands of CDGs or other InstruTech
vacuum gauge module series CYM201, CVM211, IGM401, IGM402, CCM501, CCM502, PCM301, WGM701. One
each 3-contact mating pluggable terminal strip connector is provided for connection to the analog input
contactor. The B-RAX back panel analog input connector is marked Al. Each connector has a contact labeled +

(analog input signal) and - (analog input ground) and D (power detect).

Al Contact Description Analog Input Connector
(contacts)
+ Analog Input (Signal)
- Analog Input Ground (Signal Return) Al
D Detect (power detect) D- +

When using a capacitance diaphragm gauge or other InstruTech vacuum gauge modules listed above as an
ALTERNATE GAUGE to CG2, the gauge must be connected to the B-RAX as shown below. The alternate CDG or
InstruTech gauge module must be provided power from an auxiliary power supply capable of providing the power
required by the alternate gauge connected to the B-RAX. The D contact is used in this configuration to protect the
IG from being turned on at high pressure in case power to the alternate gauge is lost.

Alternate Gauge B-RAX 3500 Al
Aout + |+
Aout -———-
D
Power
ALT. Gauge -
Power Supply
v+ [10-24V]
GND

v

An Auxiliary Power Supply is required
for your Alternate Gauge, e.g., a CDG.
Ensure power is applied to vyour
Alternate Gauge before turning on the
power to B-RAX.
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3.2.9 Digital I/0 Connection

The IG can be controlled manually using the front panel soft-keys, via remote input signals using the digital I/O
connector or RS232/RS485 commands. The B-RAX can also be configured so that the IG sensor on/off is
controlled by using the pressure measurements from CG1, CG2 or the alternate gauge. If the user prefers digital
I/0 as the means of controlling the IG, various control input and status output signals are available from the
9-pin D-sub male DIGITAL I/O connector. The DIGITAL I/O Connector also provides pin-pin compatible signals with
the GP 358 vacuum gauge controller as well as compatible signals with the GP 307.

The DIGITAL I/O Connector provides three different types of signals as listed below:

Signal Type A - Control Input Signals

The IG sensor on/off, can be set by applying momentary continuity to ground. This requires a momentary ground
of less than 0.4 Vdc at 10 pA for 25 msec (minimum) be applied. After this, the input must be allowed to float
higher than 3.5 Vdc for 105 msec (minimum) before another low can be applied.

Input signal:  Apply momentary continuity to ground to turn IG sensor on or off

Signal Type B - Status Output Signal

The 1G on/off status relay is also available as both normally open and normally closed to indicate IG is on or off.
This is an output signal to other external instruments to confirm IG filament is on or off. The IG on/off status
relay is a single pole, double-throw (SPDT) relay rated at 1 A, 30 Vdc resistive or 1 A, 30 Vac non-inductive.

Signal Type C - Error output Signal

This can be used as an output signal to other external instruments to confirm whether any error conditions exist.
Signal: Open collector transistor (ground emitter) rated at 40 V max. VCE, 50 mA IC max.

Transistor on = error condition exists, Transistor off = no error condition exists

DIGITAL I/O Connector
9-pin (DE-9P) D-subminiature DIGITAL 1/0 Connections DE-9P D-subminiature Connector
Pin Number Description Signal Type Pin 9
1 IG Sensor on/off A
2 Ground
4 IG on/off Status relay common B —
5 IG on/off status relay - Normally Closed B /)
Relay open =1G on
6 NA A
7 Ground
8 Error status, Low = Error exists C Pin 1
9 IG on/off status relay - Normally Open B

Relay closed = 1G on
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3.2.10 RS232 / RS485 Serial Communications Connection

Either RS232 or RS485 serial communications may be used to send/receive commands to/from the B-RAX. There
are two DE9 (D-subminiature, shell size E, 9 pole) connectors that allow independent cable connections to the
RS232 and RS485 serial communication ports. Four serial communication protocols are supported.

1. RS485 with address, start and stop characters and command/response syntax derived from the InstruTech

IGM401 IG protocol.

2. RS232 with start and stop characters, but no addressing is used. The syntax is the same as the RS485
protocol.
RS232 protocol compatible with the Granville-Phillips Series 307 and 358 controllers.
RS485protocol compatible with the Granville-Phillips Series 307 and 358 controllers.

Pw

The RS232 serial port is configured to allow, for example, a 9-pin extension cable, male to female, wired “pin-to-
pin” to be connected from the B-RAX to your serial port. DO NOT connect both of the RS232 and RS485 cables to
the B-RAX at the same time. The B-RAX cannot provide both RS232 and RS485 serial communications at the same
time. Only one or the other as programmed by the user.

RS232

An extension cable wired pin-to-pin

may be used to connect the RS232 DE-9 Connectors for connections to user
serial port on the B-RAX directly to supplied cables for serial communication port —
your PC serial port (a converter DE9P (RS485), DESS (RS232)
may be necessary).
RS232 Connector
9-contact (DE-9S) D-subminiature R$232 Connections DE-9S D-subminiature Connector
Socket Number Description
1 No connection Pin 9
2 Transmitted Data (OUT)
3 Received Data (IN) R5232
4 No connection —
5 Signal Ground
6 No connection =2
7 No connection e -
8 No connection
9 No connection Pinl

Connect either RS232 or RS485 cable to B-RAX 3500 - DO NOT CONNECT BOTH AT THE SAME TIME
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9-pin (DE-9P) D-subminiature R$485 Connections

Pin Number

OO0 N OO U1 A WN R

B-RAX 3500

RS485 Connector

DE-9P D-subminiature Connector

Description

DATAA (-)

DATA B (+)

No connection
No connection
No connection
Signal Ground
No connection

No connection
No connection

Pin 9

RS485

Pin 1

Connect either RS232 or RS485 cable to B-RAX 3500 - DO NOT CONNECT BOTH AT THE SAME TIME
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4 Operation - IG and CG

4.1 IG Overpressure shut down

The CC605/CC606 cold cathode ion gauge will shut off automatically should the pressure reach or rise above the
overpressure shut down value shown below. If desired user can adjust the OVER PRESSURE value in the ION
GAUGE menu .

Factory set CC605/CC606 overpressure shut down values

Overpressure Shut Overpressure Shut Overpressure Shut
Down (Torr) Down (mbar) Down (Pa)
5.00x 103 6.65x 103 6.65

4.2 Convection Gauge (CG) Initial Setup

Two of the most important steps for the initial setup of the convection gauges are to set zero (SET VAC) and set
atmosphere (SET ATM) as described in the CONVEC GAUGE section 5.5.3. This will ensure proper operation of
the gauge and accurate pressure measurements. The gauge is calibrated at the factory using nitrogen.
Furthermore, the gauge is also installed in a certain orientation when calibrated at the factory. Without setting
zero and atmosphere after the gauge is installed in your system, the gauge may not display the expected and
correct pressures. This could be caused by the fact that you may be using a different gas than Nitrogen such as air
to setup and calibrate the gauge (most commonly the case) and the gauge orientation is different than the
orientation used at the factory. As such, it is very important to perform your own initial setup and calibration by
setting zero and atmosphere with the gauge installed in your actual system. Please note the following:

Setting Zero (SET VAC)

Setting zero optimizes performance of the gauge when operating at a low pressure range of 1.00 x 10 Torr to
1.00 x 103 Torr. If your minimum operating pressure is higher than 1.00 x 103 Torr, it is not normally necessary to
set zero and thus setting atmosphere should be adequate. If you are able to evacuate your system to below

1.00 x 10* Torr, it is always a good practice to check and set zero if necessary. See “SET VAC CG1 or SET VAC CG2”
in CONVEC GAUGE section 5.5.3.

Setting Atmosphere (SET ATM)

Setting atmosphere is the most important step for a newly installed gauge. If you prefer to use air to set
atmosphere, vent your vacuum system chamber to expose the gauge to the local atmospheric pressure (air) and
set atmosphere to match your known local uncorrected barometric pressure (air). This is the reading of ambient
air pressure you will expect if you were to vent and open your vacuum chamber to the atmosphere surrounding
the outside of your chamber. At sea level, this pressure is usually near 760 Torr. At elevations above sea level,
the pressure decreases. Check your local aviation authority or airport web sites or your current local weather
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conditions online to help find your local uncorrected barometric pressure if you do not have this information. .
See “SET ATM CG1 or SET ATM CG2” CONVEC GAUGE section 5.5.3.

Note - Setting zero and atmosphere is normally required only once during the initial setup and maybe checked by
the user periodically. After power has been applied to the gauge during the initial setup, allow five minutes for
the gauge to stabilize (warm-up) before setting zero and atmosphere.

The information presented in sections 4.1 through 4.2, above, is intended as an introduction to the programming
capabilities of the B-RAX 3500 for use in controlling the selectable parameters and functions of the CC605/CC606
IG and CVG101 CG transducers. Refer to the User Manuals for the CC605/CC606 ion gauge and CVG101
convection gauge for complete operation and setup instructions of these connected devices.

4.3 Cond Cathode Activation Delay

The cold cathode gauge wil exhibit some level of activation time delay when the sensor is being activated at
pressures below 1.00E-05 Torr. This is the time needed for the electrical discharge to establish itself at low
pressures. The delay time increases at low pressures, and is typically:

7.5x10%Torr =~ 0.1 minute

7.5x10° Torr 1 minute

7.5x101° Torr 5 minutes

Q

Q

InstruTech Page 26



Instruction Manual B-RAX 3500

5 Setup and programming
5.1 Applying Power

Before you turn on power to the B-RAX for the first time, ensure the cables from the B-RAX to the CC605/CC606
and CVG101 convection gauges are connected and secured. Turn on power by pressing the Power key.

5.2 Front Panel Display

Display - Pressure Measurement
The B-RAX provides three independent front panel LED displays:

1) |G display represents pressure measurements from the CC605/CC606 ion gauge.
2) CG1 display represents pressure measurements from the first convection gauge.
3) CG2/ALT display represents pressure measurements from the second convection or an alternate gauge.

Display - Units of Measure
A yellow LED is illuminated next to the selected engineering unit indicating measurements in Torr, mbar or Pa (the
pascals unit of measure is indicated as ‘Pa’ on the front panel; millibars unit is indicated as mbar).

Display - Setup Screen

The B-RAX provides an independent setup and programming OLED Setup Screen. This screen is used for set up,
programming and operation of the ion and convection vacuum gauges. Other useful information such as relay
status indicators and error messages are also displayed in the Setup Screen.

OLED Setup Pressure Measurement Exponent Engineering IG sensor turn on/off
Screen lonization Gauge Sign Units LED & Clear Error Messages

Not Applicable

B-RAX = 0 | 5, @@

000000 2

®© 00, K
CG2 I Mo

Power i M . —' InstruTech
: 0 AT LO L™ C :

Programming Keys Pressure Measurement Pressure Measurement
Convection Gauge 2 Convection Gauge 1
or Alternate Gauge
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5.3 User Interface Basics

The setup and programming of the B-RAX controller is done via the four programming-keys located below the
OLED setup screen on the left hand side of the B-RAX front panel. During programming of the B-RAX, the OLED
display will identify what function each key represents.

To begin programming, press the MENU key. Press the UP and DOWN key to select the desired menu and change
the parameters. Press the ENTER key {this is the key with the arrow pointing to the left as viewed from the
front of the B-RAX} to access the parameters and save the new settings. Press the Key to return to the
previous menu or press repeatedly to return to the main screen. To continue setting additional parameters, scroll
with the UP { } and DOWN {} keys until you reach the desired parameter then press ENTER.

MENU key

Relay status indicators for relays 1 thru 6
Color filled circle = Relay energized
No color filled circle = Relay not energized

| ENTER key

Scroll UP or DOWN with and keys

Note - The value of certain menu parameters must be programmed within an allowable range or limit. If the user
tries to program a value that is outside of the allowable range of a specific menu, the setup screen will
momentarily display the message “NO CHANGE”. In this case, the user needs to access the specific menu again,
and enter a correct value that is within the allowable range.
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5.4 Factory-Set Default Parameters
The following is a summary of all factory-set default values in the B-RAX setup screen menu.

S