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Important User Information  There are operational characteristic differences between solid state

equipment and electromechanical equipment. Because of these diffeserand 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.

Inno event willinstruTechbe 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. Betiaistaofy
variables and requirements imposed on any particular installatisstruTechcannot assume responsibility or liability for
any actual use based on the examples and diagrams.

No patent liability is assumed IystruTechwith respect to use of imrmation 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.

A WARNING

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

A CAUTION

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

NOTICE

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

A SHOCK HAZARD

Labels may be located on or inside the device to alert people that dangeottages may be present.
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1 LYUNRRdAzZOGA2Y Kk DSYSNIf LYFT2NXNIOGAZ2Y
1.1 Description

TheCt S Ewl I =a multigauge rack mount vacuum gauge
controller designed specifically to operate eitithe glass
enclosed or nude Bayas#lipert (BA) ionization gauges (IG)
Ay Of dzR A y 3 BA6¢13RABIZ4nS BAGERR)auges.
'RRAGAZ2YFEf@zZ Ad Ol yoreuIESMIOG
miniature hot cathode ionization gaugeadule or CCM500 - ]
double invertal magnetron cold athode ion gquge (CCIG)
module, theWorkerBeet CVG101 Series and Granvleillips
Convectroff convection vacuungauges.

FlexRaxan operate up to 10 vacuum gaugasultaneously as listed below:
Up toa total offour ionization gauges (IG) configurable for:
A) W to two classic sizBA600 serieBayad-Alpert (BA) glass or nudenizaion gauges or other equivalent
brands of glass/nude-B IG.
B) W to two InstruTech®IM400 hot ethode or two CCM500 cold cathode IG modules

Up tofour CVG10konvection gauges (CG)

Up to two analog input signals from other devices sasltapacitancdiaphragmgauges (CDG) or InstruTech
CDM900, CVM201, CVM211, IGM401, QL )@&M502nd PCM30lgaugemodules

Compatible Vacuum Gauges

i~ - ==
¥ i
St G St G
!*1'1 !*11 iI
BA601 BAG602 BAG603 IGM400 CCM500 CVG101

TheFlexRaxs offered as an industry standard-irtch wide, 2U high, raefountable design.Easy to read LCD
with backlighting preides sharp entrast with wide viewing angleThe instrument can be configured to display
up to 6 gauges in a single screen or assign any number of gauges to various scragtossonolling of display.
The state of all setpoint relays and engineernimgts of measure will be displayed on the main screEitament
operation including filament current, filament voltage, emission current and ion current can be displayed in
real time to allow monitoring of filament conditionThe system can hgersonalied by assigning specific

names to individual gauges or use the factdefault gauge symbols€Error messages will be displayed for all
fault conditions.

High efficiency power supply design and effective thermal managéeteehniques are used to enabl

operation of theFlexRaxvithout the need for air movement devices such as troublesome fans often required
in even single ionization gauge power suppliegament switching control from thElexRaxombined with
capability to operate two convention&-A ionizationgaugessimultaneouslyoffers the user low cosif

ownership and unparalleled ease of use.
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The number and types of sensors optad is dependent on the option cartlsat are installed in the locations
available in théback side of thé&-lexRx controller. There areseveral uniqueption cardsthat will allow
operation of different types of vacuum gauge®rial network communicatiorend provide process input
output control.

ey © K
- @
Col © cPower ©

IR4000

€Ma000

Option card labeled IR4000 operates a resistive degas, sometiaferred
to as fR xgas, hot filament nude or glassiclosed BA ion quge
(IG- InstruTech BA602/BA603 or similar).

Option card labeled IE4000 operateg§a St SOGNRY 02Y0 !
Degas hot filament nude UHUB(IG- InstruTechBA601 or similar). l

Option cardabeled 1C4000perates either one InstruTech IGM486t
cathode IG or one CCM500 cold cathode laglate and two InstruTech
CVG10Worker Beeonvection guges (CG).

Option card labeled Al40081 or Al40088 provide setpoint relays and
analog outputs. Each option card (two maximum) can also accept one

analog input signal from another type of pressure gauge transducer suc o—=0
a Capacitance Diaphragm Gauge (CDG) or other pressure measuremel u—/
device with compable signal proportional to pressure. ©

Option card labeled CM4000 provides RS48R$232 serial
communications. "
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1.1.1 Typical FlexRax to Gauge ConnectDmagram
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Note- Locatiors of specific option cards in your FlexRax may be different than shmeiow.

! 4 or 8 Relays
4 Analog Outputs

1 Analog Input

o0

é g o o
! = 0-’/ o
iﬂ 5= RS232
e or 4 or 8 Relays
or RS485 4 Analog Outputs
| 1 Analog Input
»":'.‘I» ,
g

CVG101
Convectio
Gauge

im IGM400/ CCM500

Hot or Cold Cathode
lonizationGauge

CVG101
ConvectiorGauge

IGM400 / CCM500
Hot or Cold Cathode
lonizationGauge

InstruTech
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1.2 Specifications

controller measurement range BA60INudeEB degas-B UHV ion gauge 2x 10" to 1 x 10’ Torr

(vacuum gauge dependent) BA602/603Nude/Glasd’R Degas BAion gauge 4x 10'°to 1 x 10’ Torr
InstruTech IGM400dt cathode ionization gauge: x110° to 5 x 107 Torr
InstruTech CCM500 kbcathode ionization gauge: x110°to 1 x 10° Torr
convection gauges: 110" to 1,000 Torr

display- 3.7 inch LCD with LED backlight; 240 x 320 pixel format (resolution)
pressure measurements and user selectable LCD screen topliéy pressure measurement and status of outpi
output control controls for all options installed

setup and programming front panel LCD setup screen with function/parameter selection keys

units of measure Torr, mbar, Pa (user selectable)

function: ionizathn gauge (4 max) powers and operates up to two glasaclosed or nude H ion gauges and up to
two InstruTech IGM400 or CCM5B@rnetminiature ion gauge modules

convection gauge (4 max)  powers and operates up to fodr 2 NJ S NCVGRS$ oGranvillePhillips®
Convectron®onvection gauge transducers

capacitance diaphragm gau¢@max) accepts analog input signals from CDGs or other InstruTech vacuum gauge
modules (external power source for these type auxiliary devices will be requir

IG filamentsensorcontrol - on /off front panel push buttons, automatigsing convection gaugedigital input or
serial communications

filament control user selectable between filament 1 or filament 2 using front panel display mel
and select keys

emission current man >!'3 n Y!'S mn Y! 2N Fdzi2YFGAO a
programmed pressure

degas BA60140 W electron bombardment (EB)

BA602/603nominal 40 W resistive’R)
IGM400: 3W EB
programmable duration permissble atmeasured pressure < 510°Torr

overpressure protection turns off ion gauge filamerdensorat the following default settings:

BA601, BA602, BAG0ZX 1CC¢ 2 NNJ & mnn >! SYTomata:
mA emission current, 1 x fTorr at D mA emission current

IGM400 hot cathde: 5x 1°¢ 2 NNJ | ™ n /£ Torr lat 4 mg dnission E
current

CCMS500 cold cathodel x 107 Torr

status emission current, relay, filament aneédason/off status are available foriewing
at the front panel display screen

InstruTech Pagell
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setpoint relays

up to 16 user programmable singt®le, doublethrow (SPDT),& at 30 Vdc,

2A at 250 Vacresistiveload, assignable to any of the gauges

A\Caution! The relay contact rating above applies to units shipped on/after aelyr
28, 2017. Serial numbet§B761CGnd higher have this new contact rating. Older
units shipped before this date with serial numbé&ZB76@and lower had a contact
rating of 1A at 30 Vdc, 0.54t 125 Vagresistive or ac nofinductive Applying a
load to older units which draws more than 0.5 A could cause damage to relays.

analog output

Up to 8 analog outputs may be configurefinalog outputs can be assigned to tt
ion gauges (IG) and convection gauges (CG) or combination &®Xor full
rangemeasurements

IG only: Log linear 0 to 10 Vdc, 1 V/decade with various scaling selections
compatible with Granvill€hillips® Series 307, 350 and 358

IG only: Log linear 1.7 V to 9.3 Vdc (nominal 1.8 to 8.7 Vdc) 0.8 V/decade
IG Linear 0 to 10 Vdc (usealnlver 3 full decades). Compatible with various
GranvillePhillips® VGC controller options for Series 307, 350 and 358

Wide Range (combination) IG + CG : Log linear 0.5 V to 7 V, 0.5 V/decade

CG:LoglinearOto7Vorlto8YV, 1lV/decade; Linean& Near

analog input

(or use, alternatively, for
remote IG filament turn on)

accepts up to tw@d-10 Vdcanalog inputs from 100 mTorr, 1, 10, 100, 1000 Tol
F.S capacitance diaphragm gaugasanalog inputs from other Instr&thgauge
modules CDM900CVM201, CVM211, IGM401, CCM3DCM502PCM301
alternatively, the analog input can be used as a digital input for remote IG ser
turn on by applying a continuous ground (zero volt potential)

serial communications

RS485 / RS232ASCII protocdRS32 protocol compatible with GP 307)

input power (AC Main3)

100240 Vac, 50/60 Hz nominal; universal power, 600 VA

AC Mains (source power) Fuses

8.0 A, Time Lag, 250 Vac, IEC/UL/CSA certified component

temperature operating Oto+9°C storage -40 to + 70°C

humidity 0 to 95% relative humidity, necondensing

weight 14 Ib. (6.4Q)

altitude operating; 8,200 ft. (2,506) max storage; 41,000 ft. (12,500 m) max

CE compliance

EMC Directive 2004/108/EC, EN61-326N55011
Low Voltage Directive 2006/95/EC, EN61Q10

environmental

RoOHS compliant

Ingress Protection

IP30

Use the chart shown on theext page to create CatalogPart) Numberdor the completeFlexRaMulti-Gauge
controller. Some of theabove spedications are applicablenly whenthe configurationof your FlexRax
includes the option ard(s)listed and you connect the compatible vacuum pressure measent transducer
(sensor).See WerManuals for specifications and additional information notinlgd here forthe devices
(gaugesjhat you intend to use with thé&lexRax

! TheFlexRaxontroller is provided with a NRTL approved AC powedset suitable for use with nominal AC

Mains power of 115 Vac. The controller may be powered by AC Mains from 100 to 240 Vac, nominal, provided
that the user provides and uses an agency approved AC Mains power cordset suitable for use with local
installdion requirements at the geographic location of use.
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1.3 FlexRaxd000 Part Number Configuration

OptionCard selection Complete Catalog Number:  FLX4000 #- #- #- #- #- #- #

Cardslot 1

IC=1C4000 cardperates 2convectionand1 IGM400 orCCM500on gauge |
Al4=Al40004 cardprovides4 setpoint relays4 analog outpus, 1 analog input Al
AlI8 =Al40008 cardprovidess setpoint relays4 analog outpus, 1 analog input Al
X =None X

Cardslot 2
Same options as listed for slot 1 abo@elect one of the following: 1C, Al4, Al8 m(li

Cardslot 3

Al4=Al40004 card provided setpoint relays4 analog outpus, 1 analog input Al
Al8 =Al40008 card provides setpoint relays4 analog outpus, 1 analog input Al
X =None X

Cardslot 4
Same options as listed for slot 3 above. Select one of the followidg Al8 or ‘]I’

Cardslot 5

IR =IR4000 cara@perates one®R degas B\ iongauge Ilj
IE =IE4000 car@perates or EB Degas-B iongauge |
X =None )IZI
Cardslot 6

IR =IR4000 car@perates ond’RDegas BAion gauge IRI
IE =IE4000 car@perates one EB @as BAion gauge =
X=None XEI
Card slot 7

CM =CM4000 cargbrovidesRS232/48%erial ommunication CM|
X =None X|

* Maximum of tvo IC (1C4000and twoAl4 (Al40004) or Al8 (Al400@) option cards peFlexRaxontrolleris
possible

= FlexRawvill operate two glas@nclosed or nude, classic siZR br EBdegas’B L DQ& & A.Ydzt G} yS$2dzaf
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1.4 FlexRax Cable

Assemblies for Gauges

BA601 and BA02 Nude IG Calfle

exRax 40 FI

Cable éngths BA602 Nude IG
Cable P/N
10 Ft (3m) IRN4411-10F
25 Ft(8m) IRN4411-25F
50 Ft (15m) IRN4411-50F
> 50 Ft Consult factory

BA601 / BA02 Nude I1G

Cable

BA601 / BA02 NudelG Cale: Bakeable to 200 °@rovided with puskon sockets for connéion to

transducer pins.

Cable éngths BA601 and BA60Rude I1G
BakeableCable(200 °C)P/N

10 Ft (3m) IRNBD441-1-10F

25 Ft(8m) IRNBD441-1-25F

50 Ft (1%n) IRNBD441-1-50F

> 50 Ft Consult factory

BAG601 / BA60Nude IG
BakeableCablewith
push-on sockets

BA603 Glass IG Cable

Cable éngths BA603 Glass IG
Cable P/N

10 Ft (3m) IRG4411-10F

25 Ft(8m) IRG4411-25F

50 Ft (15m) IRG4411-50F

> 50Ft Consult factory

BA603Glass
IGCable

IGM400/ CCM500 loniza

tion Gauge Cable

Cable éngths IGM400 Cable P/N
10 Ft (3m) BXC404-10F
25 Ft(8m) BXC404a.-25F
50 Ft (15m) BXC40a.-50F

> 50 Ft Consult Factory

IGM400/ CCM500Cable

CVG101 Convection Gauge Cable
Cable éngths CVG101 Cable P/N
10 Ft (3m) CB4211-10F
25 Ft(8m) CB4211-25F
50 Ft (15m) CB4211-50F
> 50 Ft Consult factory

CVG10ZXable

# Maximum ambient operating temperature for BA602 Nude |G cables should be 50 °C.
® Maximum ambient operating temperature for BA603 Glass IG cables should be 50 °C.
* BXC406a.-xxF cables are compatibhgth both IGM400 andCCM500modules.

InstruTech
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2 LYLRNIOFYG {FFSGe LYF2NXIGAZY

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

/A\ WARNING

To avoid seriousnjury 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 safetydtads of installation and intended use of this
instrument. InstruTechPRA 2 Of F AYa €t fAFOAfAGE F2NJ GKS Odzai2YSNDa

Although every attempt has been made to consider most possible installations, InstruTech caticiptite

every contingency that arises from various installations, operation, or maintenance obttil instruments,
connections and devicedf 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 General

This product is designed for use in accordance with IEC 61010 safety requirements for electrical equipment for
measurement, control and laboratory use; InstathatiCategory 2, Pollution Degree 2. This product is a
Protection Class 1 device which utilizes protective earthing to ensure operator safety. Hazardous voltages are
present with this product during normal operation. The product should never be operatbdhe covers

removed unless equivalent protection of the operator from accidental contact with hazardous internal voltages
is provided.

AWARNING!There are no operator serviceable parts or adjustments inside the product enclosure; refer
servicing toservice trained personnel.

Do not modify this product or substitute any parts without authorization of qualified InstruTech séraiiced
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.

& WARNING! For continued fire protection, use specified AC mains (~ line) fuse.

A WARNING!This product is designed for use with nominal AC mains voltagesitad on the rating
nameplate.

InstruTech provides an agency/NRTL approved NEVBPAEC60321 C14 power cordset only for intended
installations using 115 Vac, nominal AC Mains power. If the intended installation at the location of use requires
AC Mans power other than 115 Vac to power thkéexRaxontroller, use only an agency approved AC power
cordset suitable for the intended installation at the geographical location of use.
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& WARNING! Source power must be removed from the product prior &rforming 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 specifiehdtyuTech Substitutions of non

qualified parts mayesult 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 titdyect 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 cohtsittiTechto arrange return of the

product if it is damaged.

Due to the pos#ility of corrosion when used in certain environmental conditions, it is possible that the
LINEPRdAzOG Q& al FSG& O02dzZ R 6S O2YLINRYAASR 20SNJ GAYSo®
sound electrical connections and equipment groundim2p not use if the equipment grounding or electrical
insulation has been compromised.

2.1.1 Service and OperationFlexRaxd000Multi-GaugeController

TheFlexRaxController should be connected to a high quality equipment grounding conductor (earth ground).
A terminal is provided on the baganel of theFlexRaxor making this connection.

Use an appropriate power source 190-240Vac,50/6 0 Hznominal universal poweffor the FlexRax The
FlexRaxvill provide appropriate power to the ion gauges arahgection gauges.Turn off power to the
FlexRaxf a cable or plug is damaged or the product is not operating normally aiogptal this instruction
manual. Contact InstruTech for any service or troubleshooting condition that may not be covered by this
instruction manual.

A When servicing th&lexRaxontrol unit, disconnect AC Mains power to the power entry connector and
wait a minimum of 5 minutes before removing the instrument enclosure covers or any option card from the
device.

A After waiting 5 mintes from the time you have disconnected the AC Mains power td-tbgRax

power entry module, option cards can be safely added or removed from the controller. The top cover of the
FlexRaxenclosure may be removed in order to gain access to some meché&ratatle retention devices for

some of the installed option cards. If an option card or option location cover plate is removed and not
replaced, ensure that you have obtained the appropriate InstruTech part to adequately cover the cutout on the
back panebf the FlexRaxor that option.

DO NOTapply AC Mains power to thdexRayower entry connector until all option card locations and
enclosure covers are securely in place. Refer servicing to InstruTech qualified service personnel.

Gases other than Niogen

WARNING!Do not attempt to use with gases other than nitrogen)(br air without referring to Correction
Factor Data Tables or Correction Curf@she type of pressure measurement device you intend to.use
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InstruTech gauges and modules arehralied for direct readout of nitrogen or air. Do not attempt to use with

other gases such as argon (Ar) or carbon dioxide)(@@ess accurate conversion data fortdblother gas is

LINR LISNI &8 dzaSR® WSTFSN) (2 aSOGARY¥EHALR (dSRAWE BAS I YiRSa 3
for a more complete discussion.

WARNING!The electrodes within the @201 convection gauge normally operate at £25 but if malfunction

should occur, the wire temperature could exceed the ignition temperatureedhin combustible gases and

gas mixtures. Do not use this device in an explosive atmosphere or in the presence of flammable gases, vapors
or fumes. Do not use this device to measure the pressure of explosive or combustible gases or gas mixtures.

2.1.2 Senice and Opeation - Vacuum Gauge Transducers

& WARNING!The electrodes within ionization gauges and, under certain conditions, convection gauges
could be at temperatures sufficient to ignite explosive or combustible gases or vapors present within the
gawe. Do not use ion gauger convection gaugein an explosive atmosphere or in the presence of
flammable gses or fumes. Do not use any ionization gauge (IG) or conveatige CG) to measure the
pressure of explosive or combustible gasegas mixtues. The filaments within théot cathodeionization
gauge operate at incandescent temperatures and could become an ignition source.

If measured pressure exceeds the thresholds that are defined under the following conditions, the ion gauge will
turn off:
1 When using the IGM400he pressure exceeds D& 10°Torr at 4 mA emission current or®® x 10°
Torrat100>! SYA &daA 2y tBeddNdBryaif OF dza A y 3
1 When using the BA600 series glass or nudeiBn gauge or equivalent, the pressure exceedd x
10* Torr at4 mA emission current,.00x 10* Torr at10 mA emission current or
1.00 x 10° Torr (defaultmay be setto 1.0x 10°Torr max.)at 106 ! SYA & & A2y theddNNByd O
to turn off.
I The pressure exceeds 0.8 10° Torr as measured by thed®M500 causing the IG to turn off

During the Degas cycle, if the measured pressure exceeds the threshaldare defined under the following
conditions, Degas will turn off but the filament will remain turned on:

I The pressure exceeds 8.8 10*Torr during Degafor the IGM400.

I The pressure exceeds 0.8 10*Torr during Degasgor the BA600 serieglasshude IGtransducers.

Do not attempt to turn the IG on if the pressure is near the threshold limits defined here.

Ensure vacuum level is less thaA®x 10° Torr before attempting to initiate Degas of the Series 600
glass/nudeB-A 1G and IGM400 ioragge module.

Only use power from th&lexRaxontroller to power the IGM40Biot cathodeion gauge mdule, CCM500 cold
cathode noduleand the CVG101 convection gauge. All power for the Series-8@f}aBs/nuddG (or similar)
is provided by the option cargddo not connect external power sources other than those provided by the
FlexRaxo any electrode of a gauge transducer that is connected toRleeRax

Before attempting to service thgaugessuch as the IGM400, CCM500 and CVG101 connected FekiRa,
turn off AC Maingpower to theFlexRaxontroller first. Then disconnect the cables between the gauges and
the FlexRaxontroller before proceeding with the servic&®o not touch any of the gauge tube pins whae
device is avacuumpressure
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NOTIE- Never use an auxiliary or convectigaugeto automatically turn off thean gauge when theon
gauge filament in use is constructedtohgsten The response time of other gaugesy not allow for timely
turn off of thetungstenfilamentpossibly leding to filament damageAlways turn off the IG filament
(tungsten)manually before pressure &lowedto rise above 1.0503(1.00 x l@) Torr.

Turn off power to the IGM40C€CM5000n gauge module and disconnebe cable from theFlexRaxontroller
before detaching the IGM4@3CM50Celectronics enclosure from thi& sensor for sensor replacement or
bakeout purposes. Refer to the user manual for the IGM400/CCM500 for further information on use,
procedures and precautions associated with these prosluc

It is highly recommended to periodically alternate operating the IGMzIOBA600 serie®n gauge filaments 1
and 2. An inactivéilament not operating for an extendegkriod of time mayresult infailure of thatfilament

to establish and maintain esgion current in applications where the filament coating may become
contaminated by residual application or process related chemistries.

5dzS (G2 (GKS LlaaroAfAde 2F O2NNRA&AAZ2Y dzyRSNJ OSNIil Ay Syg@d
safety ould be compromised over time. It is important thatproducts be periodically inspected for sound

electrical connections and grounding. Do not use ifédgaipmentgrounding or electrical insulation has been

compromised.

The most common cause of aicuum gauge failures is contamination of the sermdransducer electrodes
Noisy or erratic readings and total gaugensducerfailures are all possible indications of gauge
contamination. Contamination can generally be characterized as eitherc9naicalreaction of process
gases withtransducer/sensoelectrodes or B) an accumulation of materiah thetransducer $§enso)
electrodes Sensors that fail due to contamination are not covered under warranty.

After servicing these products, ensuteat all safety checks are made by a qualified service person.

2.2 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 maendedh 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 conductotrifitglec

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 chamb@acuum/pressure containment vessel).

Proper Equipment Grounding

A WARNING!Hazardous voltages that could seriously injure or cause death aseptrin many vacuum
processes.Verify that the vacuum connection ports on which any ion gauge, ion gaogele, convection

gauge and other vacuum gauge transducers 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 agended operation of the equipment. The vacuum gauge transducer 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 measuremace denecessary.
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A 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.

A WARNING! The power supplie used inside the IGM40DCM5000n gauge mdule are subject to high
voltages which codlcause severe injury or deatln order to prevent electric shock and bodily harm, the user

should wait at leasl minute after power is removed before touchingti2d Q& LJ2 6 SNJ & dzLJLX & O2 Y L

& DANGER!When the IGM400 ion gaugeadule is turned orfrom the FlexRaxontroller, 180 volts (Vdc)
is present at the power supply and other components inside the IGM400 electronics encloslow (Yel
enclosure connectetb the ion qauge sensor). Voltages as high as 350 Vdc are present inside the IGM400
electronics enclosure during Degas operation. Do not operat&légneRaxontroller or the IGM40MHornet
without the protective enclosure / covers in place.

& DANGER!When theCCM500 anode voltage is turned on and the sensor activated, approximately 3,900
Vdc is present at the power supply and other compone@&NOToperate the CCM500 with the CCM500
enclosure removed. Contact with exposed electrical circuiserCCM500 could result in death or serious
injury. Do not operate thd=lexRaxController or theCCM50Mornetwithout the protective enclosure / covers

in place.

LG Aa GKS dzazSNRA NBalLRyaroAtAde G2 SdaaydadibBectionsl &6 GKS St
made to external devices, for example, relays and solenoids, are used in a safe mameayrs double check

the system setp before using any signals to automate your process. Perform a hazardous operation analysis

of your system degh and ensure safeguards and personnel safety measures are taken to prevent injury and

property damage.

2.3 Overpressue and use with hazardous gases

A 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 withstalmditngTech
gauges should not be used at pressures exceeding 1000 Torr absolute pressure.

In cases where an equipment failure could cause a hazardous conditiorysalwalement faisafe 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 IGM406CCM500ion gauge nodule, convection gauges and other vacuum pressure measurement

transducers should not be exposed to psases above 1000 Torr absolut¢. K S G SN &z daSyazNES a
G331 dz38S (dzoSéx GAazy 3l dz3S (i dzo $49T dBG2 (@A GKBHOORGMAS & dza
G02f R Oy RILINBDEa dzNB YSIH adzNBYSy i RS@OA OS¢ FNBE aeyzye
throughout this User Manual, instructions for use and related collateral materials. In all cases, these terms

refer to the component of a vacuum gauging, pressure measurement system that is connected and exposed to

the gases contained in the chamber, vessel or gas containment apparatus.
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Overpressure VacuumGauges

InstruTech convection gauges and similar devioes fother manufacturers are not intended for use at

pressures above 20 psia (1000rr); DO NOT exceed 35 psig (< 2 ¥ bars) pressure inside the gauge tube. If
your chamber goes to higher pressures, you should install an isolation valve or pressumderatiefto protect

the gauge tube from overpressure conditions. With some fittings, actual safe overpressure conditions may be
lower; for example, a quiekonnect, Gring compression fitting may forcibly release the gauge tube from the
vacuum chamber fittig 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 figimay 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 environmentToxic, pyrophoric and flammable gases are examples of
hazardous gases that &llowed 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 gdiazardous gases.
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3 Lyadalrttriarzy
3.1 Mechanicallnstallation - FlexRax Controller

When mounting multiple units in your rack mount enclosure or mountingriexRaxelow other electronic
equipment in your rackallow at least1U of spacg1.75 in., 45 mm) between the units to ensure adequate
ventilation especially if operating one or maiR4000 or IE400@ption cards in youFlexRax.

The revelevant EIA standard-irch wide, 2U high rackmount instrument dimensions are disteeach view of
the FlexRaxshown below. If you are mounting tldexRaxn a rackmount instrumentation enclosure, use
screws (user supplied) appropriate for the enclosure screw clips or threaded holes available on your enclosure.

Inches (mm)

17.54in.
444 mm

19.03 in.
484 mm !

¢ 250 in. X 4
B TmmX4
. 3.50 in,
"'.;;!IIIIHI. 89 mm
1851 in. 1.75in. X 2 13.64 in.
! 471 mm ' 45 X 2 mm 347 mm
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FlexRax Vacuum Gauge Controiierl I i
E03

INSTRUTECH
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FlexRax Front Panel

The functions and operation of tHeexRadulti-Gauge Controller are provided by the 10 front panel keys
(pushbutton switches) linked to the displayed functions on the front panel LCD Display. DO NCOfigress
soft-keys displayed on the LCD screen. Press only the hardware key linked to the displakey saffront
panel LCD Display. The instrument should be installed to allow acdbssftont panel for programming and
setup, visual indications of essure measurements, setpoint relay status and mode of operation.

FlexRax Back Panel

All connections to gauges, external devieasl AC Mains power are provided by connectors located on the
back panel of thé&lexRax.

The controller may be installeéd an EIA standard rack mount enclosure using appropriate hardware for your
rack mount system.

Provide adequate protection to prevent liquid from splashing on or otherwise flowing intElthéRax.

Ventilation holes are provided to allow convectioroting within thecontroller. Provide adequate prevention

of objects and foreign matter which may cause an electrical circuit malfunction or failure, from falling through
the ventilation holes in thé&lexRaxop cover.
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3.2 Mechanicallnstallation - lonization Gauges

NOTId - For more detailed information about the IGM4002 NJ/ t®fticathode iongauge ad CCM500 cold
cathode iongauge, please refer to the User Manual for each of these products.

BRI e
===
i
HORNET
CCM500

HORNET
IGM-400

InstruTech

ad

IGM400 CCM500 BAG01 BAG602 BAG603

Mount the iongauge 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 pressdnanges. Mounting the iogauge too close to a gas source inlet may also
cause measurement and control instability.

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

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

Shield the iorgauge near ion or electron sources such as an electron beam or in a sputtering system.

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 teuga proper grounding. Do not attempt to modify your flange in
order to use normetallictype flange clamps.

Fittings/Flanges follow the fitting/flange manufacturer's recommendations for installation and use.

Use all metal vacuum fittings with mets¢als when operating pressures are expected to be below 1. 00
Torr (1.33 x 10 mbar, 1.33 x 10 Pa).
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3.3 Mechanicallnstallation - Convection Gauges

\[@JFI6 - For more detailed information about the CVG101 WorkenBeenvection gauge, péese refer to
the User Manual for the CVG101.

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 akisrizontal (see diagram belowPressure 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 Toktpunt the Gauge
Axis Horizontally as Shown Below

Vacuum chamber

m 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 t8& G101 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/ Fittingsfollow the manufacturer's recommendations and note thddwing:

- NPT fittings: When connecting the device using a NPT fitting, apply a thread sealant compound or wrap the
threaded portion of the tubing with onand-a-half to two wraps of pipe thread seal tape

such as PTFE (Teflon®) tape and hand tightegdluge into the gauge port. Do not use a wrench or other tool
which may damage the gauge.
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3.4 Electrical Installation

3.4.1 Grounding

A Be sure the vacuum gauges and the rest of your vacuum system are properly grounded to protect
personnel from shock and injuryBe aware that some vacuum fittings, especially those wiin@s 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 pfélssure measurement device if
necessary. ThelexRaxontrol unit should be connected to earth ground via a good qualityipment

earthing conductor.It is encouraged that you connect a separate G earthing conductor between a

known facility earth ground connection anche green colored screw providesh the back panel of thElexRax

3.4.2 Back Panel Connection Overview

& CAUTION! In order that you prevent equipment damage, it is recommended that you switch AC Mains
power to theFlexRaxo off when either connecting or disconnecting cables ption cardsand devices.
Additionally, if yu want tochange an optiorardlocation within theFlexRaxontroller or install a new option
card, you must first switch the AC power to tRéexRaxff. Falure to disconnect AC Mains power to the
FlexRadefore either changig cable connections from option carttsgaugesor removing/installing option

cards may result in equipment damage or possible injury to personhig.strongly recommended that the

user reads the entire User Manual before connecting any of the cables.

The electrical connections for tHdexRavare located on the back panel of the device as showthe typical
examplebelow (Note- Locations of specific option cards in ydtiexRaxnay be different than shown below).

Nude or Glass lon Gauge Relays IGM400 or CCM500 lon Gauge

IR4000

Analog Input / Output
RS485 / RS232 Serial Comm. Convection Gauges

Auxiliary Equipment
Earthing Grand
(green Screw)
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3.4.3 Nude or Glasson GaugeConnection

With either the EB Degarude type(BA601)or PR Degasnude and glass type-B(BA602/BA603ipn gauge

transducer connected to your vacuum chamber, connect an apprgpleéagth of ion gauge cable (see various

IG cable configurations shown below) from the ion gauge transducer on the vacuum chamber to the back panel
connectors for the desired optiocard(s) installed in thé-lexRax.The circular plastic connector (CP@)tle

option card is keyed to allow easy orientation of the mating connectors. Insert the plug end on the cable into

the socket end on the option card. The IR4000 and IE4000 option cards have a BNC connector for connecting

the low-level ion current sigrigrom the ion collector electrode of the transducer. The coaxial cable with the

BNC connector at the controller end of yd@cableh & O2yySOGSR G GKS . b/ O2yySOi:
IR4000 or IE4000 option card.

@
@ L/ Connect the IG cable with mating CPC here
, a'Ilei I"ul:m'.«.‘:ral
IR4000 )

Connect the ion current dlector cable with
b/ TG O02vvSOl2N

A CAUTION! When changing or making cabling connections to any device controlled IifehBaxption
card(s) you must first turn AC power to thdexRawoff. { SS &/ | dzii A 2 yeéctioh 84.20 SYSy G Ay

Various InstruTech nude or glass IG cable configurations are shown below.

BA601BA602 Nude IG BA601/BA602 BA603
Bakeable Cable 201C Nude |G Cable Glass IG Cable

(441-1-X

—

P/N IRNBP441-1-X P/N IRN441-1-X P/N IR

—

Z
Va

£ )

Controller connectio

Controller connectio Gauge connection

Gauge connection Gauge connection Controller connection
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3.4.3.1 StandardCable forNude and Glas§s

For the glass IG, connect the IG cable (part numbergHR@& X at the FlexRaxontroller as describeih the

previous page After installing the glass IG transducer on your vacuum systemmend the transducer end of
the IG cable as shown below

- =

Glass IG Transducer Cable Connection

For the nude IG, connect the IG cable (part numbers4RMm X at the FlexRa controller as described in the

previous page. After installing the nud@ fransducer on your vacuum system, connect the transducer end of
the I1G cable as shown below.

——l PV f

él”“"l & AAAAAA
— :/‘-,-"-uazwv'“nl\l‘ M
b l

= 1T
-

Nude IG Transducer Cable Connection

InstruTech Page27



Instruction Manual exRax 40 FI

3.4.3.2 BakeableCabk for Nude IG

The bakeable Nude IG cabldpart numbersIRNB41-1-X ds provided BAGQL/BA602 Nude IG
with pushon sockets 6r connection to the nde gauge pins (BA601/BA6( Bakeable Cable 200
pins) and is bakeable to 201 (See Bkeable Cable wiring information P/N IRNBBA441-1-X

below). All other cables listed above are rated for 5@ ambient
temperature. All IG cablgzovided by InstruTechan be used witteither

single or dual filament ion gauges and filament switching is controlled 1 f /ﬁ\
the FlexRaxontroller. ¢ ¢

. __ _ Controller Gauge
When using the Bakeable IGableP/N IRNBBI41-1-X O2 Yy SOU connection connection

or equivalent Nude’R BA Gauge according to wire colors listed below.

BA602 or Eqgwvalent Nude R (Resistive Degas}yBGauge Pin Pattern

Collector Collector

(White) (White)
Grid (Red)
Grid (Green)

Grid (Red)
Grid (Green)

N/C.
Filament 1 Filament 1 Filament 2
(Black) (Black) (Yellow)
Filament Com Filament Com
(Brown) (Brown)
BA 602Base View BA602Base View
I’RDegas- single filament I°’R Degas dual filament
When using the Bakeable IG Cable P/N IRBBEL-X O2yy SOG G2 . ! ¢ nmDegadUMB/j dzA @1 £ Sy

B-A Gauge according to wire colors listed below
BAG601 or Equivalenude EBDegas UHV Gauge Pin Pattern

Collector
(White)

Grid
(Red Only)

Filament 1 Filament 2
(Black) (Yellow)
Flament Com
(Brown)

BA601Base View

EB Degasdual filament
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3.4.3.3 StandardNude or Glas$G Cable Conector Pin Out

The information presented in this section is intended to address the installation/connectionurfeaor glass

B-A type ionization gauge transducer or an IG cable that you may already have installed on your vacuum vessel
which may not balirectly compatible with InstruTech product designs, and you wish to continue using either
that transducer/cable with thélexRax

The pn-out of the CPC connector used on GrilesPhillips® and InstruTech® iauge cables is shown below.
When usingnstruTech twefilament switch capable cables such as those for use with controllers capable of
switching the filament from the control unit, e.g., tiidexRaxthere is an additional pin/socket connection at
contact N 7 for FIL2. This type of cable arahtrol unit will allow the user to switch filaments from the
control unit- there is no need to go to the transducer end of the cable and physically remove, rotate and
reconnect the cable connector when it is desired to switch filaments.

The view show below is the CPC connector end of the IG cable:

FlexRaxConnector End of Cable View

Table- FlexRax IG Cable Connector

Pin/Socket Descriptiong I’R Degas ion gaugalde for InstruTech®lexRax

Contact Number (compatide with GranvillePhillips® ion gauge cables)

2 Shield, chassis ground

7 FIL 2 (this contact is only present on dual filament IG cables availablérfstnnTech
8 FIL COM

11 FIL 1

13 Grid Source (supply)

14 GridReturn (used only duringZR degas perations)

® Electron Bombardment (EB Degas type) |G cables may not have a Grid Return connectidh4aifthe CPC
connector). It is permissible to use an IG cable that has both contats ldnd N'14 wired when using
electron bombardment degas control. During EB Degas operation, the grid potential is raised to voltages as
high as 535 Vdc. Only cables with wiring to both contdd3Nand N'14 may be used when usin@ldegas.
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3.4.4 1GM400 or CCM500 lon Gauge Connection

IC4000 option cardllows connectiorio either the InstruTech IGM400 or CCM380rnetion gauge rodule.
Refer to the IGM400 and CCM508er Manuafor operational details.

A CAUTION! When changin@r making cabling connections to any device controlled byRlegRaxption
card(s) you must first turn AC power to tHdexRaxff.

exRax 40 FI

The IGM400/CCM508ornetmoduleis connected to thé&lexRawia an InstruTech provided control cable (P/N
BXG400-1-XXX). With either the IGM400 or CCM500 connected to your vacuum chamber, conneegpitn®9
subminiature (DEBS) connector end of the cable to the mating connector on the IGM400/CCM500. Connect

the other end of the cable with the-@in, miniDIN conector (i 2

.E

@

mn

e

-

]

QG1 -

8

Connect the IGM400/CCM5®fornetcable
here. Connectorislabeled 1G

BXCG400-1-XXXCable for IGM400/CCM500 I(

3.4.5 CVG101 Convection Gau@®nnection

G§KS 0O2yy S 6nile4oahrd. 6

St SR

The IC4000 option ca@lso allows connections of up tawo CVG10Worker Beeonvection gauge transducers
or MKS/GRConvectron® Refer to theCVG10User Manuafor operational dedils.

A CAUTION! When changing or making cabling connections to any device controlled IifehBaxption
card(s) you must first turn AC power to tHdexRaxff.

CVG101 Worker Beenvection guges are connected via an Instrufigovided cable (p/n CB42IEXXX) to
the CG1 and CG2 connectors on the IC4000 option card. Conneepih®3ubminiature (DEBP) connector
end of the cable to the appropriate CG connector on the IC4000 option card. Connect the other end of the
cablewith the Worker Beeonnector to the CG corresponding to the CG number designator you have chosen
for the location of the CG on your vacuum chamber.

Connect the CVG10/orker Beeable(s)
® o ' . here. Connector(sgre labeled CG1 and CG2
- &
() B
)
o8 B o CB4211-XXXCable for CVG101 CG
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3.4.6 CVG101 Convection Gau@able Connector Pin Out

Part numberCB4211-XXXF is a custom cable assgnmsbvided in different lengths from InstruTech for
connecting theFlexRaxo InstruTech CVG10/orker Bear MKS Instruments / GranvilRhillips® 275
Conectron® vacuum gauge sensdys such, it is not necessary for you to fabricader own cable. However

for referenceand in cae you would like to fabricatgour own cable for the convection gaugghe wiring chart
for the CVG101 cable provided by InstruTech is shown below. In addition to InstruTech provided standard
cable assembly lengths, InstruTewill provide custom length cable assemblies upon request

FlexRax CG1/CG2 pin  connects toE CVG101 gauge pin number
number (InstruTech molded, custom connectpr
(9-Pin D Sub.) P/N CK43101
NC
cable &ield

O|IN|OOTB|IWIN|F-
RIFRPOIIN|W W
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3.4.7 Anaog Input and OutputConnection

There are either two or three Bubminiature canectors located otthe Al40004 or Al40068 option cards.
The 9pin connector (DBS) is used fahe Analog Input / Output signals. The-fi connector (DE5P) is
used forrelays.

DE9S Conneor for
connections to Analog
Inputs and Oyputs

Seethe following table below for Aaloginput and Analog Oput pin-out descriptions of the Bubminiature
connectors on these dn cards.

9-pin (DESS) Bsubminiature Analognput / Output DE9S Dsubminiature Connector
Connections (on Al40004 or Al40068 Option Card)

ConnectorSocketNumber Description 5 1

1 Analog Output 1 Signal
Analog Output Signal Return 5

G

Analog Input Signal
Analog Input Signal Return
Analog Output 2 Signal
Analog Output 4 Signal
Analog Output 3 Signal

Pin 1

N O 0ok WN

8 Analog Input Device Detec
(+10 Vdc, minimum) See
Detection Requementbelow

9 Analog Output Signal Return

See the following page for Analog Input connections from otyees of gaugesuch as a Capacitance
Diaphragm Gauge.
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Voltage signals from pressure measurement transdugeith analog outputsjnay be conected to the Analog
Input connectioron the Al40084 or Al40088 option card shown above There are choices available in the
operating system of th&lexRaxor various transducer types that you may connect to this option and display
the pressure meased.

3.4.7.1 Capacitance Diaphragm Gau@mnnection

If you are connecting Capacitance Diaphragm Gauge (Cid@&)e Analoghput, you will need to connect an
external (user supplied)qwer supply to the CDG Device and make the wiring connection as shown. below

Signal Out 3 DE-95, D-Sub
Signal Return 4
+ V supply L\ 8 Analog /O
oos Connecior
-V supply

Circuit
; ; Common
symbol

Power Supply -

" Detection Requirement: Connecting Any Type of Device to the Analog Input

Pin 8 of theDE9S connectomboveA & RSTFAY SR & W! yIF 23 LyLdzi 550A0S8 5Si.
an external voltage of +10 Vdc minimum in order that BdexRx will recognize that you intend to setup the

controller to display a pressure from an external device type as described above. This voltage, as shown in the

wiring diagram for a CDG above, may be the supply voltage for the device. The external desjubaiy

voltage that you connect to pin @& the DESS Bsub connector must be continuously connected and may range

in voltage from 10/dc, min. to 30 Vdc, max. If youend touse a vacuum gauge other than a CDG to connect

to the Analog Input oFlexR&, use the same wiring scheme shown above for the CDG.
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3.4.8 Relay ConnectionAl40004 Option Card

The 15pin connector (DEL5P)on the Al400&4 option card isised for relays.This option card provides 4
single-pole, doublethrow (SPDT) setpoint relays eat at2A at 30 Vdc, 2A at 250 Vac, resistive load, assignable
to any of the gauges.

A\Caution! The relay contact rating above applies to units shipped on and after February 28, 2017. Serial
numbers 17B761@nd higher have this new contact rating. Oldeits shipped before this date with serial
numbers 17B760C and lower had a contact rating of 1A at 30 Vdc, 0.5A at 125 Vac, resistive or ac non
inductive. Applying a load to older units which draws more than 0.5 A could cause damage to relays.

DE15P Conneadr for connections to relays

/ lthru 4

15-pin (DE15P) Dsubminiature Relay Contactor DE15P DSubminiature Connector
Connections (on Al40064 Option Card)

ConnectorPin Number Description 1 5
Relay I Comma (COM) OOOOOODOOO
Relay 1¢ Normally Open (N.O.) [s]e]e]a]w)
Relay3 ¢ Normally ClosedN.C.)
Relay3 ¢ COM Pin 1
Relay3 ¢ N.O.
Relay 1¢ N.C.
¢ No Connection
¢ No Connection
¢ No Connection
Relay2 ¢ N.C.
11 Relay4 ¢ N.O.
12 Relayd ¢ COM
13 Relay4 ¢ N.C.
14 Relay2 ¢ N.O.
15 Relay 2; COM

Boowo~vw~oubrwNvek

Pin 6 Pin 15

InstruTech Page34


http://upload.wikimedia.org/wikipedia/commons/c/cb/DIN_4844-2_Warnung_vor_einer_Gefahrenstelle_D-W000

Instruction Manual exRax 40 FI

3.4.9 Relay ConnectionAl40008 Option Card

There are two 15in connectos (DE15P)on the Al400€B option cardthat is used for relaysThis option card
provides 8single-pole, dowle-throw (SPDT) setpoint relays rated2# at 30 Vdc, 2A at 250 Vac, resistive load,
assignable to any of the gauges.

A\Caution! The relay contact rating above applies to units shipped on and after February 28, 2017. Serial
numbers 17B761@nd higher lave this new contact rating. Older units shipped before this date with serial
numbers 17B760C and lower had a contact rating of 1A at 30 Vdc, 0.5A at 125 Vac, resistive or ac non
inductive. Applying a load to older units which draws more than 0.5 A caulse damage to relays.

Gontacts for Relays 1 thrdi are located

/ on DE15P connector on the rightde
(see next page for Relays 5 thru 8)

Pin out forconnecta labeled Relays 14

15pin (DE15P) BDsubminiature Relay Contactor DE15P DSubminiature Connector
Connections (on Al40008 Option Card)

Connector Pin Number Description 1 5

1 Relay 1 Common (COM) EWD

2 Relay 1¢ Normally Open (N.O.) [s]s]e]a]w]

3 Relay3 ¢ Normally Closed (N.C.) oS

4 Relay3 ¢ COM Pin 1

5 Relay3 ¢ N.O.

6 Relay 1¢ N.C.

7 ¢ No Connection

8 ¢ No Connectin

9 ¢ No Connection

10 Relay2 ¢ N.C.

11 Relay4 ¢ N.O.

12 Relayd ¢ COM

13 Relay4 ¢ N.C.

14 Relay2 ¢ N.O.

15 Relay 2, COM

Pin 6 Pin 15

See the following page for thein out ofconnecta labeled Relays 58.
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Contacts for Relays&are located on
DE15P connector on the lefide

\

Pin out forconnecta labeled Relays § 8
15pin (DE15P) BDsubminiature Relay Contactor

Connections
Connector Pin Number

Description

1 Relay5 ¢ Common (COM

2 Relay 5 Normally Open (N.O.)
3 Relay7 ¢ Normally Closed (N.C.)
4 Relay7 ¢ COM

5 Relay7 ¢ N.O.

6 Relay & N.C.

7 ¢ No Connection

8 ¢ No Connection

9 ¢ No Connection

10 Relay6 ¢ N.C.

11 Relay8 ¢ N.O.

12 Relay8 ¢ CQM

13 Relay8 ¢ N.C.

14 Relay6 ¢ N.O.

15 Relay & COM

exRax 40 FI

DE15P DSubminiature Connector
(on Al40008 Option Card)

1 2

[lalalale
SR eTeTeTeTolRrs ]
(lelalale]

11 15

Pin 1

InstruTech
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3.4.10 RS232 RS485 Serial Communications Connection

CM4000 option card providesteer RS232 or RS485 serial communicatioitl the FlexRax.There are two
DE9 (Bsubminiature, skll size E, 9 pole) connectors that allow indepemidcable connections to the CM
option.

The RS232 COM port on the CM4000 option is configured to allow, for exampbén @&ension cable, male
G2 FSYIfSDLAYEERZ2A4GBISY O2REX¥RSN0 HioBriCOM pak.BO NORE&nect both of
the RS232 and RS485 cables toRlexRaxas the instrument cannot provide both serial communication types

at the same time. Use only one or the other as programmed by the user.

/
\\\

O > = o
5 - Q44000
An extension cable wired pito-pin \ /'
may be used to connect the RE&2 )
COM port on theFlexRaxdirectly to DEQ Connectors for connections to user
your PC COM port (a converter may|| SuPplied cables for serial communication pqrt
be necessary). DE9P (RS485), DE9S (RS232)

RS232 COM PORTM4000 @tion Card

9-contact (DE9S) BDsubminiature RS232 Connections DE9S Dsubminiature Connector
(on CM40000ption Card)
ConnectorSocketNumber Description 5 1

1 No connection
Transmitted Data (OUT) . Contact 1

Received Data (IN)
No connection
Signal Ground
No connection
No connection
No connection

00 NO O~ WN

9 No connection Contact 9

Connect either RS232 or RS48bleato FlexRaxg DO NOT CONNECT BOTH AT THE SAME TIME
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RS485 COM PORTM4000 @tion Card

9-pin (DE9P)D-subminiatureRS485 Connections DE9P Dsubminiature Connector
(on CM40000ption Card)
ConnectorPin Number Description 1 5
1 DATA A- OO000 :
!

2 DATA B (+) . -
3 No connection
4 No connection

. /
5 No connection g
6 Signal Ground O 0O0O0O0 O
7 No connection 000
8 No connection

9 Ground Pin 9

Connect either RS232 or RS485 cabl&kexRax; DO NOT CONNECT BOTH AT THE SAME TIME
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4 LDYRNhBSNIIASG
4.1 |GEmission Current

100 pA (0.1 mA¥ mA, and 10 A are available settings of emission current for the hot cathode raragass
ion gauge whild.00 pA (0.1 mA) andl mAare available for the IGM400 hot cathode ion gauge module.

1) In clean applications and when operating at higher pressure ranges (5.06'Rolt)to 1.00 x 18Torr
for nude and glass, 5.00 x Torr to 5.00 x 18 Torr for IGM400) the 100 PA emission setting is
preferred.

2) At lower operating pressures (1.00 X°I0orr to 5.00 x 10 Torr) the 4 mA emission setting should be
used.

3) Many vacuum measurement equipment users prefer to use the 10 mA emission current setting for the
nude or glass ion gauges when making measurements in the UHV pressure regime (belomO'f.OO X
to 10" Torr).

4) When using a diffusion pump or other pumps that use fluids, there is a possibility of the pump oil
vapors entering the IG transducer. These vapors may form an insulator on the internal components of
the transducer which can lead tostability or failure in controlling the emission. In this case, 4 mA
and 10 mA emission current may provide improved operating lifetime and measurement
performance.

5) The emission current can also be set to automatically switch between various emisgientsu This
results in optimal and stable pressure readings over the entire measurement range from low to high
vacuum. For example, if an application requires that pressure measurements be performed by the ion

gauge from pressures lower than 1.0a6¢ Torr up to 1.00 x 18Torr, then the user may want to
consider selecting the auto switching feature of the emission current.

4.2 IGDegas

Thedegas function is used to rid a hot cathode ion gauge sensor of adsorbed gas. The intervals at which degas
shouldbe applied vary for each application. The low pressure measurement performance of the transducer
will normally improve after each degassing cycle.

1 Degas can only be applied while the filament is turned on and operating.

1 Ensure that the vacuum presstigeat or less than 5.00 x TTorr before attempting to initiate degas.

1 Degas will automatically turn off after 10 minutes when using factory default settings. Degas can be
programmed for duration of 2 to 30 minutes.

1 TheFlexRaxvill continue to measre approximate pressure while degas is in progress.

1 Degas will automatically turn off if the pressure exceeds 1.00° € during the degas cycle for the
nude or glass ion gaugeff but the filament will remain turned on.
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1 Degas will automaticallyutn off if the pressure exceeds 3.00 X*Ibrr during the degas cycle for the
IGM400 ion gaugeff but the filament will remain turned on.

1 Degas can be interrupted by turning the IG filament off.
4.3 IGFilament Material Selection / Venting the Chamber

The choice of which filament to use is primarily dependent upon the process and process gases the ion gauge
will be used with. For general vacuum applications, dual yttria coated filaments are offered for use with air and
inert gases such as,Nargon, et. Optional dual tungsten filaments are available for use with gases that are

not compatible with yttria coated iridium filaments.

1) Yttria coated iridium filament
In most general vacuum applications, the yttria coated iridium filament is the bestechoi

Yttria coated iridium filaments typically operate at a lower temperature than tungsten filaments and thus have
a lower outgassing rate at UHV and lower chemical reactivity with active gases. Yttria coated iridium filaments
typically have a longer @pating life than tungsten filaments in clean applications.

The yttria coated filament can survive occasional accidental start attempts at atmosphere in air, but the overall
life of the filament may be shortened during each occurrence. Good vacuuticerécto use a separate
LINS&adzNS 3 dzZA S % 22K S Ndanvé& i gauiddize Kh@viivien to turn on the ion gauge
filament.

2) Tungsten filament

Typically, a bare tungsten filament is a better choice in those applications where arcgtted filament is

quickly damaged due to the gas type in use. For example, processes such as ion implantation may only use
tungsten filaments. Be aware that corrosive applications are hard on any filament and filament life will be
shortened while opering in such environments. Tungsten filaments are easily damaged by exposure to
air/oxygen during accidental system vents or if considerable quantities of water vapor are outgassed during
pump-down and bakeout. It is very important to make sure the tustgn filament is turned off before bringing
the chamber up to atmosphere, especially if air is being used to vent the chamber. The use of gasadN

highly recommended to vent or purge your vacuum chamber. Testing has shown that tungsten filaments ca
withstand limited high pressure excursions when onjyd\present.

Venting with air or other gases containing oxygen can damage the tungsten filaments. If you try to turn on an
ion gauge with tungsten filaments while it is sitting on your desk eaghds room air, you will immediately
damage or destroy the filament beyond repair.

Do not use another gauge to automatically turn off the ion gauge when the ion gauge (I¢
filament in use is constructed tfingsten(yttria coated fiament is ok). The response time of other gauges
may not allow for timely turn off of the tungsten filament leading to filament damage. Always turn off th
filament manually before pressure is allowed to rise above 1.00%T a6 for the nude or glas gauge and
5.00 x 1G Torr for the IGM400 gauge

Note - Both types of filaments will suffer eventual damage if operated at high pressures. The type and amount
of damage at high pressure is dependent upon the length of operating time, the pressutkeagds present.
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4.4 1GOverPressure

Shut@wvn
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TheFlexRaxs provided with factory set default values for over pressure shut down. The IG will shut off
automatically should the pressure reach or rise above the pressure shut down values shown below:

Factory setnude or glass ion gaugaverpressure shut down values

Emission Current

Overpressure Shut

Overpressure Shut

Overpressure Shut

Down (Torr) Down (mbar) Down (Pa)
100 pA (0.1 mA) 1.00 x 10 1.33x 10 1.33x 10
4 mA 5.00 x 10 6.65 x 10 6.65 x 10°
10 mA 1.00 x 10 1.33 x 10 1.33x 10

Factory set IGM400 overpressure shut down values

Emission Current

Overpressure Shut

Overpressure Shut

Overpressure Shut

Down (Torr) Down (mbar) Down (Pa)
4 mA 1.00 x 10 1.33x 10 1.33x 10
100 pA (0.1 mA) 5.00 x 10 6.66 x 10 6.66

Factory set CCM500 overpressure shut down values

Overpressure Overpressure Overpressure
Shut Down Shut Down Shut Down
(Torr) (mbar) (Pa)
1.00 x 10 1.33x 10 1.33

4.5 Convection Gauge (CG) InitiatBp

Two of the most important steps for the initial setup of the convection gauges are tmsatim(zero)and

atmosphere This will ensure proper operation of the gauge and accurate pressure measurements. The gauge

is calibrated at the factory usingtrogen. Furthermore, the gauge is also installed in a certain orientation
when calibrated at tk factory. Without setting vacuurind atmosphere after the gauge is installed in your
system, the gauge may not display the expected and correct presstihés.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,yit is ver
important to perform your own initial setupnd calibration by setting vacuuand atmosphere with the gauge
installed in your actual system.

SettingVacuum
Seesection 5.9.5

Setting Atmosphere
Seesection 5.9.5

The information presented in sectiodsl through 4.6above, is intended as an introduction to the
programming capabilities of thelexRafor use in controlling the selectable parameters and functions of the
BA601,BA602BA603, IGM400, CCM5@6d CVG101 transducers.

InstruTech Page4l



| Instruction Manual exRax 40 FI

5 {Sldzld F' YR LINRINI YYAY T
5.1 ApplyingPower

Before you turn on power to thElexRasxor the first time, ensure the cables from ttidexRaxo the vacuum
gauges are connected and securedselthepower switch in the back of the cordler to turnthe FlexRaxon.

5.2 User Interface Basics

The setup and programming of tfidexRaxs done via the ten pushutton switches (keys), five each located
on the left and right side of the display scredburing prgramming of the~lexRaxthe display will identify
what function each key represents.

Programming pusibutton

AN
Lanr-ae

AW ar
oo AANa2
L3 25w

" 2w e

Unit: Torr  Cal Gas: N2

D
%
v OQSE

5.3 Pressure Measurement Screen

Dependingon vacuum gaugeevices connectednd location and type adption cardsinstalled, thedisplayed
gauge and pressure measurememtsybethe same osimilarto what is shown below.

IGM400 or CCM500 lon Gaug Pressure Mesurement
\ Usekey tochange
Convection Gauge IGM[1] oF £ / from Operate to StandBy
$\ G [1,1] 1.00 E -4 Sht
UselGRkey to turn

G[1,2 1.00E -4
IGM400 or CCM500 lon Gaug (1] IGR[S]OFF [ IGON/Off

IGM [2] 1.0 E -06
BA602 / BA603 or equivalen IGR [5] COFF U< IGEkeyto turn
Nude GlastRlon Gauge C2le.] IGOn/Off

IGE [6] 1.00 E -09
BA60lor equivalent Nude/ Pause Unit: Tomr Cal Gas: N2 Menu Use key to access
UHVlon Gaug programming Menu

: RLY [3] OB3O
DisplayScreerScroll Pause RLY 4] DOODOCRS Messages K—— Usekeyto see
error messages

Relays Statumdicators
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5.4 Operate / StandByMode
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During normal pressure measurement agaugecontrol, thePressure Measurementcseenwill display the
AY (GKS dzLJLISNJ NRA IKG KI-yReé O2NYRRI 2B (K

2LISNF GA2Y L €

Y2RS

associated with this function will allow the user to switch between two mo and .
When the functionndicated by this key is in tH@peratemode, all functions of th&lexRaare available.

During normal operation, the user may elect, at any time, to press this hardware key forcing the system to
switch to theStandBymode. Doing this will turn ionagiges (IGM, IGR, IGE) to the ofindition. Also, the
relays that have been setup to energize when the displayed pressure of an assigned ion gauge has reached a
certain level will deenergize when the Operate/Stari8ly mode is set to Stardsly. Pressing the keagain will
change the mode of operation fro@tandByto Operate

& CAUTION!5 | YI 38 (2

Ay GKS Wh LIS NIFi@xR@or d0ang $sterd dtaitkS Mlsg KA £ S &
recommended thatthe SN GAYy 3 Y2RSBERAAYSSRARGO{ &I VYRGSNI !/ a
operator is certain that all operating parameters of the vacuum pressure system are at a known safe / normal

188

Aa ST

SldALIYSY(d YR LR&&AOES Ay cdaRE

To gan full access to certain device
parameters and actions such as turning an

ion gaugeon, this keydesignator must be
displayed in thmode

NOTICE TheFlexRaxvill resume either theDperateor Standby

state.
IGM[1] OFF
G [1,1] 1.00E -04 peras
G [1,2] 100E -4
IGR [5] OFF
1GM[2] 1.0 E-06
IGR [5] CFF 1GE [6] ON
IGE [6] 1.0 E -09
Pause Unit: Tomr Cal Gas: H2 Menu

state of operation if AC Mains powerdgcled. If the controller
was in theOperatemode prior to an AC power GRIFFON event,

RLY [3] OO
RLY [4] 0@ 2OERS

it will return to theOperatemode and IG [n] will turn ON if

Messages

controlled by another device such as a convection gauge.

5.5 lon Gauge Control

There areseweral methods of controlling operatioof the ionization gauges connected to théexRax For
example thelG sensocanbe turned on or off manually using the front panel ptislttons, automatically by
using the pressure redug from a convection gauge or another type of devioeviaserial commuitations.
Degas can be initiated using the ptisiittons or serial communications. Refer to the programming section for
various IG sensors for more details on assigning these @an&thods.
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5.6 GaugeNameand VO Identification on Display

exRax 40 FI

TheFlexRasearches fothe type and location of option cards installed $ganninghe cards installedrom
right to leftas viewed from the bagianel of the controller.

Logically progressive
<—physical dcation of
option cards

Back of Controller and Physical location of option cards

Example 1In the example above sahecontrolsscandor the locationof the option cardsthe firstphysical
location with an optiorcardresiding in it is assigneadlogically progressive addre@® name) There is an
IC4000 option card iphysical location 1 aboyéusonly one IG connectiofiGM400 or CCM50® available
so the controller will display thigauge as IGNL]. The controller will display convection gasgeGandC@
connected tothis same option cardsCG[1,1]and CG[1,2] respectively The first numberepresentshe
physical location of the option card and the second number is the numsignationof the specifiggaugeor
input/out put on the option cardas shown in the following example

Physicalocation of option car:

CQG[L,2

Convection gauge number(2G2)

Relay nhumber 2

RLY3,2

The following tableshowsthe displayed informatiorior the option card configuration example shown above.

Logically Progressive Option Gauge type andnput/output Default Displayldentification
Physical location®f Card
Option Card
IC4000 | One IGM40®r CCM500 IG IGM[1]
Two CVG101 convectiomagges | CG[1,1] andCG[1,2]
IC4000 | One IGM400 or CCM500 IG IGM[2]
Two CVG101 convectiomgges | CG[2,1] andCG[2,2]
Al40004 | Four Analog Outputs AO[3,1],A0[3,2],A0][3,3],A0[3,4]
One Analog Input Al[3]
Four Setpoint Relays RLY3,1],RLY3,2],RLY3,3],RLY3,4]
Al40004 | Four Analog Outputs AO[4,1],A0[4,2],AO[4,3],A0[4,4]
One Analog Input Al[4]
Four Setpoint Relays RLY4,1],RLY4,2],RLY4,3],RLY4,4]
IR4000 | One BA602/603 Nud6lass IG | IGR[5]
IR4000 | One BA602/603 Nude/Glass |G IGR[6]

Note the physical locations are assigned ingidal progression so if thegre lessnumber ofoption cards than
shown in the above examptle physical locatiomumberswill changeaccordingly. See next examplbelow.
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