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Important 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. 
 
 

   
 

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.  

  

         
 
         
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.  

 

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

         
 
            
 
 
Labels may be located on or inside the device to alert people that dangerous voltages may be present.      

 
 
 
 
 
 

   CAUTION 

CccWARNING 
WARNING 
        NOTICE  

     SHOCK HAZARD 

CccWARNING 
WARNING 

http://upload.wikimedia.org/wikipedia/commons/c/cb/DIN_4844-2_Warnung_vor_einer_Gefahrenstelle_D-W000.svg
http://www.google.com/imgres?imgurl=http://www.labelident.com/images/static_content/w08.gif&imgrefurl=http://www.labelident.com/hazard_warning_signs_:_:4697:1:3:0.html?language=en&h=140&w=158&sz=4&tbnid=CAbLA5I4KwJ7PM:&tbnh=87&tbnw=98&prev=/search?q=shock+hazard+symbol&tbm=isch&tbo=u&zoom=1&q=shock+hazard+symbol&usg=__oObW4-tKEYW_rZ0zi4D_uLCwa5k=&docid=KXPF3M63SqlpsM&hl=en&sa=X&ei=k2VxUYybHsTd2QW3uoCIAQ&sqi=2&ved=0CDYQ9QEwAg&dur=3270
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1  LƴǘǊƻŘǳŎǘƛƻƴ κ DŜƴŜǊŀƭ LƴŦƻǊƳŀǘƛƻƴ 

 Description 1.1

 
The CƭŜȄwŀȄϰпллл is a multi-gauge rack mount vacuum gauge 
controller designed specifically to operate either the glass-
enclosed or nude Bayard-Alpert (B-A) ionization gauges (IG) 
ƛƴŎƭǳŘƛƴƎ LƴǎǘǊǳ¢ŜŎƘΩǎ BA601, BA602 and BA603 B-A gauges.  
!ŘŘƛǘƛƻƴŀƭƭȅΣ ƛǘ Ŏŀƴ ƻǇŜǊŀǘŜ ŜƛǘƘŜǊ LƴǎǘǊǳ¢ŜŎƘΩǎ Hornetϰ IGM400 
miniature hot cathode ionization gauge module or CCM500 
double inverted magnetron cold cathode ion gauge (CCIG) 
module, the Worker Beeϰ

 
CVG101 Series and Granville-Phillips

®
 

Convectron
®
 convection vacuum gauges.   

 
 

 

 
FlexRax can operate up to 10 vacuum gauges simultaneously as listed below:  
  Up to a total of four ionization gauges (IG) configurable for: 

      A) Up to two classic size BA600 series Bayard-Alpert (B-A) glass or nude ionization gauges or other equivalent  
           brands of glass/nude B-A IG. 
      B) Up to two InstruTech® IGM400 hot cathode or two CCM500 cold cathode IG modules 
 
  Up to four CVG101 convection gauges (CG)  

 
  Up to two analog input signals from other devices such as capacitance diaphragm gauges (CDG) or InstruTech  

     CDM900, CVM201, CVM211, IGM401, CCM50, CCM502 and PCM301 gauge modules 
 

Compatible Vacuum Gauges 
 

 

 

 

 

 
 

 

 

 

 

 
 

 
 

BA601 BA602 BA603 IGM400 CCM500 CVG101 
 
The FlexRax is offered as an industry standard 19-inch wide, 2U high, rack-mountable design.  Easy to read LCD 
with backlighting provides sharp contrast with wide viewing angle.  The instrument can be configured to display 
up to 6 gauges in a single screen or assign any number of gauges to various screens for auto-scrolling of display.  
The state of all setpoint relays and engineering units of measure will be displayed on the main screen.  Filament 
operation including filament current, filament voltage, emission current and ion current can be displayed in 
real time to allow monitoring of filament condition.  The system can be personalized by assigning specific 
names to individual gauges or use the factory default gauge symbols.  Error messages will be displayed for all 
fault conditions.     
 
High efficiency power supply design and effective thermal management techniques are used to enable 
operation of the FlexRax without the need for air movement devices such as troublesome fans often required  
in even single ionization gauge power supplies.  Filament switching control from the FlexRax combined with 
capability to operate two conventional B-A ionization gauges simultaneously, offers the user low cost of  
ownership and unparalleled ease of use. 
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The number and types of sensors operated is dependent on the option cards that are installed in the locations 
available in the back side of the FlexRax controller.  There are several unique option cards that will allow 
operation of different types of vacuum gauges, serial network communications and provide process input-
output control. 
 

 
 
Option card labeled IR4000 operates a resistive degas, sometimes referred 
to as I

2
R Degas, hot filament nude or glass-enclosed B-A ion gauge  

(IG - InstruTech BA602/BA603 or similar).     
 

   or  

  
Option card labeled IE4000 operates aƴ ŜƭŜŎǘǊƻƴ ōƻƳōŀǊŘƳŜƴǘ ƻǊ Ψ9.Ω 
Degas hot filament nude UHV B-A (IG - InstruTech BA601 or similar). 
 

 
  
Option card labeled IC4000 operates either one InstruTech IGM400 hot 
cathode IG or one CCM500 cold cathode IG module and two InstruTech 
CVG101 Worker Bee convection gauges (CG). 
 

  
  
Option cards labeled AI4000-4 or AI4000-8 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 such as 
a Capacitance Diaphragm Gauge (CDG) or other pressure measurement 
device with compatible signal proportional to pressure. 
 

 

 

  
Option card labeled CM4000 provides RS485 or RS232 serial 
communications. 
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1.1.1 Typical FlexRax to Gauge Connection Diagram 

 

Note- Locations of specific option cards in your FlexRax may be different than shown below.  

                               
                                              or 

                                   
                                                              

     4 or 8 Relays 
 4 Analog Outputs 
  1 Analog Input 

 

 

 

 
IGM400 /  CCM500  
Hot or Cold Cathode 
Ionization Gauge 

 
 

 

 
 
 

 
 

 

 

 
 
 
 

 
CVG101  
Convection Gauge 

 
 

 

 

      
     or 

    

 
   RS232  
       or  
   RS485 

 

 
4 or 8 Relays 

4 Analog Outputs 
1 Analog Input 

 

 
 
 
       
          CVG101 

Convection                    
           Gauge 

          
                        

 
 

 
 
 

 

 

 
 

 
 
 
IGM400 / CCM500  
Hot or Cold Cathode 
Ionization Gauge 

 
 
 
 
 
 
 
 
 



 Instruction Manual                                                                                                         FlexRax 4000 
 

InstruTech Page 11 
 

 Specifications  1.2

controller measurement range    

 (vacuum gauge dependent) 
  

BA601 Nude EB degas B-A UHV ion gauge:  2 x 10-11 to 1 x 10-3 Torr   

BA602/603 Nude/Glass I2R Degas B-A ion gauge:  4 x 10-10 to 1 x 10-3 Torr   

InstruTech IGM400 hot cathode ionization gauge:  1 x 10-9 to 5 x 10-2 Torr 

InstruTech CCM500 cold cathode ionization gauge:  1 x 10-9 to 1  x 10-2 Torr 
convection gauges: 1 x 10-4 to 1,000 Torr     

display -   
                                     

3.7 inch LCD with LED backlight; 240 x 320 pixel format (resolution) 

pressure measurements and 
 output control 

user selectable LCD screen to display pressure measurement and status of output 
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:   ionization gauge (4 max) powers and operates up to two glass-enclosed or nude B-A ion gauges and up to 
two InstruTech IGM400 or CCM500 Hornet miniature ion gauge modules 
 

               convection gauge (4 max) powers and operates up to four ²ƻǊƪŜǊ .ŜŜϰ CVG101 or Granville-Phillips® 
Convectron® convection gauge transducers 
 

capacitance diaphragm gauge (2 max) accepts analog input signals from CDGs or other InstruTech vacuum gauge  
modules (external power source for these type auxiliary devices will be required) 

IG filament/sensor control - on /off front panel push buttons, automatic using convection gauges, digital input or 
serial communications 

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

emission current млл ˃!Σ п Ƴ!Σ мл Ƴ! ƻǊ ŀǳǘƻƳŀǘƛŎ ǎǿƛǘŎƘƛƴƎ ōŜǘǿŜŜƴ млл ˃! ŀƴŘ п Ƴ! ŀǘ ǳǎŜǊ 
programmed pressure 

degas  BA601: 40 W electron bombardment (EB),  

BA602/603: nominal 40 W resistive (I2R),      

IGM400: 3 W EB 
programmable duration - permissible at measured pressure < 5 x 10-5 Torr 

overpressure protection turns off ion gauge filament/sensor at the following default settings: 
 
BA601, BA602, BA603:  1 x 10-3 ¢ƻǊǊ ŀǘ млл ˃! ŜƳƛǎǎƛƻƴ ŎǳǊǊŜƴǘΣ  р Ȅ мл-4 Torr at 4 
mA emission current,  1 x 10-4 Torr at 10 mA emission current  

 

IGM400 hot cathode:  5 x 10-2 ¢ƻǊǊ ŀǘ млл ˃! ŀƴŘ м Ȅ мл-3 Torr at 4 mA emission 
current  
 
CCM500 cold cathode:  1 x 10-2 Torr 

status emission current, relay, filament and degas on/off status are available for viewing 
at the front panel display screen 
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setpoint relays up to 16 user programmable single-pole, double-throw (SPDT), 2A at 30 Vdc,  
2A at 250 Vac, resistive load, assignable to any of the gauges 

Caution!  The relay contact rating above applies to units shipped on/after February 
28, 2017.  Serial numbers 17B761C and higher have 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 could cause damage to relays. 

analog output  Up to 8 analog outputs may be configured.  Analog outputs can be assigned to the 
ion gauges (IG) and convection gauges (CG) or combination of IG + CG for full 
range measurements  
 
IG only: Log linear 0 to 10 Vdc, 1 V/decade with various scaling selections 
compatible with Granville-Phillips® 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 (useable over 3 full decades).  Compatible with various 
Granville-Phillips® 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 : Log linear 0 to 7 V or 1 to 8 V, 1 V/decade; Linear & Non-Linear 

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

accepts up to two 0-10 Vdc analog inputs from 100 mTorr, 1, 10, 100, 1000  Torr 
F.S. capacitance diaphragm gauges or analog inputs from other InstruTech gauge 
modules CDM900,  CVM201, CVM211, IGM401, CCM501, CCM502, PCM301.   
alternatively, the analog input can be used as a digital input for remote IG sensor 
turn on by applying a continuous ground (zero volt potential) 

serial communications RS485 / RS232 - ASCII protocol (RS232 protocol compatible with GP 307) 

input power (AC Mains)1 100-240 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;   0 to + 40 oC      storage;  -40 to + 70 oC 

humidity 0 to 95% relative humidity, non-condensing  

weight 14 lb. (6.4 kg) 

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

CE compliance EMC Directive 2004/108/EC,  EN61326-1, EN55011    
Low Voltage Directive 2006/95/EC, EN61010-1 

environmental RoHS compliant 

Ingress Protection IP30 

 
Use the chart shown on the next page to create Catalog (Part) Numbers for the complete FlexRax Multi-Gauge 
controller.  Some of the above specifications are applicable only when the configuration of your FlexRax 
includes the option card(s) listed and you connect the compatible vacuum pressure measurement transducer 
(sensor).  See User Manuals for specifications and additional information not included here for the devices 
(gauges) that you intend to use with the FlexRax. 

                                                      
1
 The FlexRax controller is provided with a NRTL approved AC power cordset 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 
installation requirements at the geographic location of use.  

http://upload.wikimedia.org/wikipedia/commons/c/cb/DIN_4844-2_Warnung_vor_einer_Gefahrenstelle_D-W000
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 FlexRax 4000 Part Number Configuration  1.3

 
Option Card selection                            Complete Catalog Number:           FLX4000 -      # -   # -   # -   # -   # -  # -  # 
 

Card slot 1 
IC = IC4000 card operates 2 convection and 1 IGM400 or CCM500 ion gauge                  IC     
AI4 = AI4000-4 card provides 4 setpoint relays, 4 analog outputs, 1 analog input     AI4  
AI8 = AI4000-8 card provides 8 setpoint relays, 4 analog outputs, 1 analog input     AI8 
X = None                                                                                                     X  
 
Card slot 2 
Same options as listed for slot 1 above. Select one of the following:       IC, AI4, AI8 or X 
 
Card slot 3 
AI4 = AI4000-4 card provides 4 setpoint relays, 4 analog outputs, 1 analog input     AI4  
AI8 = AI4000-8 card provides 8 setpoint relays, 4 analog outputs, 1 analog input     AI8   
X = None                                                                                                            X    
 
Card slot 4 
Same options as listed for slot 3 above. Select one of the following: AI4, AI8 or X 

 
Card slot 5 
IR = IR4000 card operates one I

2
R degas B-A ion gauge                                              IR 

IE = IE4000 card operates one EB Degas B-A ion gauge                                                     IE             
X = None                                                                                                            X                                                                                                    
 
Card slot 6 
IR = IR4000 card operates one I

2
R Degas B-A ion gauge                                              IR 

IE = IE4000 card operates one EB Degas B-A ion gauge                                               IE             
X= None                                                                                                             X 
 
 

Card slot 7 
CM = CM4000 card provides RS232/485 serial communication                            CM             
X = None                                                                                                      X 
 

* Maximum of two IC (IC4000) and two AI4 (AI4000-4) or AI8 (AI4000-8) option cards per FlexRax controller is 
possible. 
 
**  FlexRax will operate two glass-enclosed or nude, classic size I

2
R or EB degas B-! LDΩǎ ǎƛƳǳƭǘŀƴŜƻǳǎƭȅ. 
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 FlexRax Cable Assemblies for Gauges 1.4

BA601 and BA602 Nude IG Cable
2
 

Cable lengths 
  

BA602 Nude IG 
Cable P/N 

 
                             

BA601 / BA602 Nude IG 
Cable  

10 Ft (3m) IRN441-1-10F  

 

25 Ft (8m) IRN441-1-25F  

50 Ft (15m) IRN441-1-50F  

> 50 Ft Consult factory  

 
BA601 / BA602 Nude IG Cable:  Bakeable to 200 °C, provided with push-on sockets for connection to  
transducer pins.   

Cable lengths 
  

BA601 and BA602 Nude IG  
Bakeable Cable (200 °C)  P/N 

 
                             

BA601 / BA602 Nude IG  
Bakeable Cable with 

push-on sockets 

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

 

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

50 Ft (15m) IRNBD441-1-50F  

> 50 Ft Consult factory  

 
BA603 Glass IG Cable

3
  

Cable lengths  BA603 Glass IG 
Cable P/N 

 
                                

BA603 Glass  
IG Cable 

10 Ft (3m) IRG441-1-10F  

 

25 Ft (8m) IRG441-1-25F  

50 Ft (15m) IRG441-1-50F  

> 50 Ft Consult factory  

 
IGM400 / CCM500

4
 Ionization Gauge Cable 

Cable lengths  IGM400 Cable P/N                               IGM400 / CCM500 Cable 

10 Ft (3m) BXC400-1-10F  

 

25 Ft (8m) BXC400-1-25F  

50 Ft (15m) BXC400-1-50F  

> 50 Ft Consult Factory  

 
CVG101 Convection Gauge Cable 

Cable lengths  CVG101 Cable P/N                                 CVG101 Cable 

10 Ft (3m) CB421-1-10F    

 

25 Ft (8m) CB421-1-25F  

50 Ft (15m) CB421-1-50F  

> 50 Ft Consult factory  

                                                      
2
 Maximum ambient operating temperature for BA602 Nude IG cables should be 50 °C. 

3
 Maximum ambient operating temperature for BA603 Glass IG cables should be 50 °C. 

4
 BXC400-1-xxF cables are compatible with both IGM400 and CCM500 modules. 
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2 LƳǇƻǊǘŀƴǘ {ŀŦŜǘȅ LƴŦƻǊƳŀǘƛƻƴ 
 
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.   
 
 
 
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 ŘƛǎŎƭŀƛƳǎ ŀƭƭ ƭƛŀōƛƭƛǘȅ ŦƻǊ ǘƘŜ ŎǳǎǘƻƳŜǊΩǎ ŦŀƛƭǳǊŜ ǘƻ ŎƻƳǇƭȅ ǿƛǘƘ ǘƘŜǎŜ ƛƴǎǘǊǳŎǘƛƻƴǎΦ 
 
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 control instruments, 
connections and devices.  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. 

 General  2.1

 
This product is designed for use in accordance with IEC 61010 safety requirements for electrical equipment for 
measurement, control and laboratory use; Installation Category 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 operated with the covers 
removed unless equivalent protection of the operator from accidental contact with hazardous internal voltages 
is provided.   
 

 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. 
 

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

 WARNING!  This product is designed for use with nominal AC mains voltages indicated on the rating 
nameplate. 
 
InstruTech provides an agency/NRTL approved NEMA 5-15P/IEC60321-1 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 Mains power other than 115 Vac to power the FlexRax controller, use only an agency approved AC power 
cordset suitable for the intended installation at the geographical location of use. 
 

   WARNING 

WARNING 
WARNING 

http://upload.wikimedia.org/wikipedia/commons/c/cb/DIN_4844-2_Warnung_vor_einer_Gefahrenstelle_D-W000.svg
http://upload.wikimedia.org/wikipedia/commons/c/cb/DIN_4844-2_Warnung_vor_einer_Gefahrenstelle_D-W000.svg
http://upload.wikimedia.org/wikipedia/commons/c/cb/DIN_4844-2_Warnung_vor_einer_Gefahrenstelle_D-W000.svg
http://upload.wikimedia.org/wikipedia/commons/c/cb/DIN_4844-2_Warnung_vor_einer_Gefahrenstelle_D-W000.svg
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   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. 
  
Due to the possibility of corrosion when used in certain environmental conditions, it is possible that the 
ǇǊƻŘǳŎǘΩǎ ǎŀŦŜǘȅ ŎƻǳƭŘ ōŜ ŎƻƳǇǊƻƳƛǎŜŘ ƻǾŜǊ ǘƛƳŜΦ  Lǘ ƛǎ ƛƳǇƻǊǘŀƴǘ ǘƘŀǘ ǘƘŜ ǇǊƻŘǳŎǘ ōŜ ǇŜǊƛƻŘƛŎŀƭƭȅ ƛƴǎǇŜŎǘŜŘ ŦƻǊ 
sound electrical connections and equipment grounding.  Do not use if the equipment grounding or electrical 
insulation has been compromised. 

2.1.1 Service and Operation - FlexRax 4000 Multi -Gauge Controller 

 
The FlexRax Controller should be connected to a high quality equipment grounding conductor (earth ground).  
A terminal is provided on the back panel of the FlexRax for making this connection. 
 
Use an appropriate power source of 100-240 Vac, 50/60 Hz nominal universal power, for the FlexRax.  The 
FlexRax will provide appropriate power to the ion gauges and convection gauges.  Turn off power to the 
FlexRax if a cable or plug is damaged or the product is not operating normally according to this instruction 
manual.  Contact InstruTech for any service or troubleshooting condition that may not be covered by this 
instruction manual.  
 

   When servicing the FlexRax control 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. 

  After waiting 5 minutes from the time you have disconnected the AC Mains power to the FlexRax 
power entry module, option cards can be safely added or removed from the controller.  The top cover of the 
FlexRax enclosure may be removed in order to gain access to some mechanical feature 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 panel of the FlexRax for that option.  
 
DO NOT apply AC Mains power to the FlexRax power entry connector until all option card locations and 
enclosure covers are securely in place.  Refer servicing to InstruTech qualified service personnel. 
 
Gases other than Nitrogen 
 
WARNING!  Do not attempt to use with gases other than nitrogen (N2) or air without referring to Correction 
Factor Data Tables or Correction Curves for the type of pressure measurement device you intend to use. 

http://upload.wikimedia.org/wikipedia/commons/c/cb/DIN_4844-2_Warnung_vor_einer_Gefahrenstelle_D-W000.svg
http://www.google.com/imgres?imgurl=http://www.labelident.com/images/static_content/w08.gif&imgrefurl=http://www.labelident.com/hazard_warning_signs_:_:4697:1:3:0.html?language=en&h=140&w=158&sz=4&tbnid=CAbLA5I4KwJ7PM:&tbnh=87&tbnw=98&prev=/search?q=shock+hazard+symbol&tbm=isch&tbo=u&zoom=1&q=shock+hazard+symbol&usg=__oObW4-tKEYW_rZ0zi4D_uLCwa5k=&docid=KXPF3M63SqlpsM&hl=en&sa=X&ei=k2VxUYybHsTd2QW3uoCIAQ&sqi=2&ved=0CDYQ9QEwAg&dur=3270
http://www.google.com/imgres?imgurl=http://www.labelident.com/images/static_content/w08.gif&imgrefurl=http://www.labelident.com/hazard_warning_signs_:_:4697:1:3:0.html?language=en&h=140&w=158&sz=4&tbnid=CAbLA5I4KwJ7PM:&tbnh=87&tbnw=98&prev=/search?q=shock+hazard+symbol&tbm=isch&tbo=u&zoom=1&q=shock+hazard+symbol&usg=__oObW4-tKEYW_rZ0zi4D_uLCwa5k=&docid=KXPF3M63SqlpsM&hl=en&sa=X&ei=k2VxUYybHsTd2QW3uoCIAQ&sqi=2&ved=0CDYQ9QEwAg&dur=3270
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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 (CO2) unless accurate conversion data for N2 to other gas is 
ǇǊƻǇŜǊƭȅ ǳǎŜŘΦ  wŜŦŜǊ ǘƻ ǎŜŎǘƛƻƴǎ ǘƛǘƭŜŘ ά¦ǎƛƴƎ ǘƘŜ ƎŀǳƎŜ ǿƛǘƘ ŘƛŦŦŜǊŜƴǘ ƎŀǎŜǎέΣ ά5ƛǎǇƭŀȅέ ŀƴŘ ά!ƴŀƭƻƎ hǳǘǇǳǘέ 
for a more complete discussion. 
 
WARNING!  The electrodes within the CVG101 convection gauge normally operate at 125 

o
C, but if malfunction 

should occur, the wire temperature could exceed the ignition temperature of certain 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 Service and Operation - 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 
gauge.  Do not use ion gauges or convection gauges in an explosive atmosphere or in the presence of 
flammable gases or fumes.  Do not use any ionization gauge (IG) or convection gauge (CG) to measure the 
pressure of explosive or combustible gases or gas mixtures.  The filaments within the hot cathode ionization 
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: 

¶ When using the IGM400, the pressure exceeds 1.00 x 10
-3 

Torr at 4 mA emission current or 5.00 x 10
-2
 

Torr at 100 ˃ ! ŜƳƛǎǎƛƻƴ ŎǳǊǊŜƴǘ ŎŀǳǎƛƴƎ the IG to turn off. 

¶ When using the BA600 series glass or nude B-A ion gauge or equivalent, the pressure exceeds 5.00 x 
10

-4
 Torr at 4 mA emission current, 1.00 x 10

-4 
Torr at 10 mA emission current or  

1.00 x 10
-3
 Torr (default; may be set to 1.00 x 10

-2
 Torr max.) at 100 ˃ ! ŜƳƛǎǎƛƻƴ ŎǳǊǊŜƴǘ ŎŀǳǎƛƴƎ the IG 

to turn off. 

¶ The pressure exceeds 1.00 x 10
-2
 Torr as measured by the CCM500 causing the IG to turn off. 

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

¶ The pressure exceeds 3.00 x 10
-4 

Torr during Degas for the IGM400. 

¶ The pressure exceeds 1.00 x 10
-4 

Torr during Degas for the BA600 series glass/nude IG transducers. 
 

Do not attempt to turn the IG on if the pressure is near the threshold limits defined here. 
 
Ensure vacuum level is less than 5.00 x 10

-5 
Torr before attempting to initiate Degas of the Series 600 

glass/nude B-A IG and IGM400 ion gauge module. 
 
Only use power from the FlexRax controller to power the IGM400 hot cathode ion gauge module, CCM500 cold 
cathode module and the CVG101 convection gauge.  All power for the Series 600 B-A glass/nude IG (or similar) 
is provided by the option card ς do not connect external power sources other than those provided by the 
FlexRax to any electrode of a gauge transducer that is connected to the FlexRax. 
 
Before attempting to service the gauges such as the IGM400, CCM500 and CVG101 connected to the FlexRax, 
turn off AC Mains power to the FlexRax controller first.  Then disconnect the cables between the gauges and 
the FlexRax controller before proceeding with the service.  Do not touch any of the gauge tube pins when the 
device is at vacuum pressure.  

http://upload.wikimedia.org/wikipedia/commons/c/cb/DIN_4844-2_Warnung_vor_einer_Gefahrenstelle_D-W000.svg
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NOTICE - Never use an auxiliary or convection gauge to automatically turn off the ion gauge when the ion 
gauge filament in use is constructed of tungsten.  The response time of other gauges may not allow for timely 
turn off of the tungsten filament possibly leading to filament damage.  Always turn off the IG filament 
(tungsten) manually before pressure is allowed to rise above 1.00E-03 (1.00 x 10

-3
) Torr.  

 
Turn off power to the IGM400/CCM500 ion gauge module and disconnect the cable from the FlexRax controller 
before detaching the IGM400/CCM500 electronics enclosure from the IG sensor for sensor replacement or 
bake-out purposes.  Refer to the user manual for the IGM400/CCM500 for further information on use, 
procedures and precautions associated with these products. 
 
It is highly recommended to periodically alternate operating the IGM400 or BA600 series ion gauge filaments 1 
and 2. An inactive filament not operating for an extended period of time may result in failure of that filament 
to establish and maintain emission current in applications where the filament coating may become 
contaminated by residual application or process related chemistries. 
 
5ǳŜ ǘƻ ǘƘŜ Ǉƻǎǎƛōƛƭƛǘȅ ƻŦ ŎƻǊǊƻǎƛƻƴ ǳƴŘŜǊ ŎŜǊǘŀƛƴ ŜƴǾƛǊƻƴƳŜƴǘŀƭ ŎƻƴŘƛǘƛƻƴǎΣ ƛǘ ƛǎ ǇƻǎǎƛōƭŜ ǘƘŀǘ ǘƘŜ ǇǊƻŘǳŎǘΩǎ 
safety could be compromised over time.  It is important that all products be periodically inspected for sound 
electrical connections and grounding.  Do not use if the equipment grounding or electrical insulation has been 
compromised. 
 
The most common cause of all vacuum gauge failures is contamination of the sensor or transducer electrodes. 
Noisy or erratic readings and total gauge transducer failures are all possible indications of gauge 
contamination. Contamination can generally be characterized as either:  A) a chemical reaction of process 
gases with transducer/sensor electrodes, or B) an accumulation of material on the transducer (sensor) 
electrodes.  Sensors that fail due to contamination are not covered under warranty. 
 
After servicing these products, ensure that all safety checks are made by a qualified service person. 

 Electrical Conditions 2.2

 

   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). 

 
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 any ion gauge, ion gauge module, 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 as intended 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 measurement device if necessary. 

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

   WARNING!   The power supplies used inside the IGM400/CCM500 ion gauge module are subject to high 
voltages which could cause severe injury or death.  In order to prevent electric shock and bodily harm, the user 
should wait at least 1 minute after power is removed before touching the IDaΩǎ ǇƻǿŜǊ ǎǳǇǇƭȅ ŎƻƳǇƻƴŜƴǘǎΦ 
 

   DANGER!   When the IGM400 ion gauge module is turned on from the FlexRax controller, 180 volts (Vdc) 
is present at the power supply and other components inside the IGM400 electronics enclosure (Yellow 
enclosure connected to the ion gauge sensor).  Voltages as high as 350 Vdc are present inside the IGM400 
electronics enclosure during Degas operation.   Do not operate the FlexRax controller or the IGM400 Hornet 
without the protective enclosure / covers in place. 
 

   DANGER!   When the CCM500 anode voltage is turned on and the sensor activated, approximately 3,900 
Vdc is present at the power supply and other components.  DO NOT operate the CCM500 with the CCM500 
enclosure removed.  Contact with exposed electrical circuits in the CCM500 could result in death or serious 
injury.  Do not operate the FlexRax Controller or the CCM500 Hornet without the protective enclosure / covers 
in place. 
 
Lǘ ƛǎ ǘƘŜ ǳǎŜǊΩǎ ǊŜǎǇƻƴǎƛōƛƭƛǘȅ ǘƻ ŜƴǎǳǊŜ ǘƘŀǘ ǘƘŜ ŜƭŜŎǘǊƛŎŀƭ ǎƛƎƴŀƭǎ ŦǊƻƳ ǘƘŜǎŜ ǇǊƻŘǳŎǘǎ ŀnd 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. 
 

 Overpressure and use with hazardous gases 2.3

 

  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.  InstruTech 
gauges should not be used at pressures exceeding 1000 Torr absolute pressure. 
 
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 IGM400/CCM500 ion gauge module, convection gauges and other vacuum pressure measurement 
transducers should not be exposed to pressures above 1000 Torr absolute.  ¢ƘŜ ǘŜǊƳǎΣ άǎŜƴǎƻǊέΣ άǘǊŀƴǎŘǳŎŜǊέΣ 
άƎŀǳƎŜ ǘǳōŜέΣ άƛƻƴ ƎŀǳƎŜ ǘǳōŜέΣ άŎƻƴǾŜŎǘƛƻƴ ƎŀǳƎŜ ǘǳōŜέΣ άƳƻŘǳƭŜέΣ άƎŀǳƎŜ ǘǳōŜ ŜƴŎƭƻǎǳǊŜέ άƘƻǘ ŎŀǘƘƻŘŜ LDέΣ 
άŎƻƭŘ ŎŀǘƘƻŘŜ LDέ ŀƴŘ άǇǊŜǎǎǳǊŜ ƳŜŀǎǳǊŜƳŜƴǘ ŘŜǾƛŎŜέ  ŀǊŜ ǎȅƴƻƴȅƳƻǳǎ ǿƛǘƘ ŀƴŘ ǳǎŜŘ ƛƴǘŜǊŎƘŀƴƎŜŀōƭȅ 
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. 
 
 
 
 

http://upload.wikimedia.org/wikipedia/commons/c/cb/DIN_4844-2_Warnung_vor_einer_Gefahrenstelle_D-W000.svg
http://upload.wikimedia.org/wikipedia/commons/c/cb/DIN_4844-2_Warnung_vor_einer_Gefahrenstelle_D-W000.svg
http://upload.wikimedia.org/wikipedia/commons/c/cb/DIN_4844-2_Warnung_vor_einer_Gefahrenstelle_D-W000.svg
http://upload.wikimedia.org/wikipedia/commons/c/cb/DIN_4844-2_Warnung_vor_einer_Gefahrenstelle_D-W000.svg
http://upload.wikimedia.org/wikipedia/commons/c/cb/DIN_4844-2_Warnung_vor_einer_Gefahrenstelle_D-W000.svg
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Overpressure - Vacuum Gauges 
 
InstruTech convection gauges and similar devices from other manufacturers are not intended for use at 
pressures above 20 psia (1000 Torr); DO NOT exceed 35 psig (< 2 ½ bars) pressure inside the gauge tube.  If 
your chamber goes to higher pressures, 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. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

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

 Mechanical Installation - FlexRax Controller 3.1

 

When mounting multiple units in your rack mount enclosure or mounting the FlexRax below other electronic 
equipment in your rack, allow at least 1U of space (1.75 in., 45 mm) between the units to ensure adequate 
ventilation especially if operating one or more IR4000 or IE4000 option cards in your FlexRax.  
 
 

The revelevant EIA standard 19-inch wide, 2U high rackmount instrument dimensions are listed in each view of 
the FlexRax shown below.  If you are mounting the FlexRax in a rackmount instrumentation enclosure, use 
screws (user supplied) appropriate for the enclosure screw clips or threaded holes available on your enclosure.   
 
 
 

Inches (mm) 
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FlexRax - Front Panel 
 
The functions and operation of the FlexRax Multi-Gauge Controller are provided by the 10 front panel keys 
(push-button switches) linked to the displayed functions on the front panel LCD Display.  DO NOT press the 
soft-keys displayed on the LCD screen.  Press only the hardware key linked to the displayed soft-key on front 
panel LCD Display.  The instrument should be installed to allow access to the front panel for programming and 
setup, visual indications of pressure measurements, setpoint relay status and mode of operation. 

 

 
 

FlexRax - Back Panel 
 

All connections to gauges, external devices and AC Mains power are provided by connectors located on the 
back panel of the FlexRax. 
 
The controller may be installed in 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 into the FlexRax.  
Ventilation holes are provided to allow convection cooling within the controller.  Provide adequate prevention 
of objects and foreign matter which may cause an electrical circuit malfunction or failure, from falling through 
the ventilation holes in the FlexRax top cover.  
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 Mechanical Installation - Ionization Gauges 3.2

 

NOTICE -  For more detailed information about the IGM400 IƻǊƴŜǘϰ hot cathode ion gauge and CCM500 cold 

cathode ion gauge, please refer to the User Manual for each of these products.   
 

  

 

 

 

 

 

 

IGM400 CCM500 BA601       BA602            BA603 

 

Mount the ion 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 ion gauge too close to a gas source inlet may also 
cause measurement and control instability.   
 
The ion 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 ion gauge where it will be subjected to excessive vibration.  Vibrations may cause unstable 
readings, measurement errors and possible mechanical stress to components in the ion gauge. 
 
Shield the ion gauge 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 to ensure proper grounding.  Do not attempt to modify your flange in 
order to use non-metallic-type flange clamps.   
 
Fittings/Flanges - follow the fitting/flange manufacturer's recommendations for installation and use. 
 
Use all metal vacuum fittings with metal seals when operating pressures are expected to be below 1.00 x 10

-7
 

Torr (1.33 x 10
-7
 mbar, 1.33 x 10

-5
 Pa).  
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 Mechanical Installation - Convection Gauges 3.3

 

NOTICE -  For more detailed information about the CVG101 Worker Beeϰ convection gauge,  please 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 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 

 

 
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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 Electrical Installation 3.4

3.4.1 Grounding 

 

  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 FlexRax 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 green colored screw provided on the back panel of the FlexRax. 

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 the FlexRax to off when either connecting or disconnecting cables to option cards and devices.  
Additionally, if you want to change an option card location within the FlexRax controller or install a new option 
card, you must first switch the AC power to the FlexRax off.  Failure to disconnect AC Mains power to the 
FlexRax before either changing cable connections from option cards to gauges or removing/installing option 
cards may result in equipment damage or possible injury to personnel.  It is strongly recommended that the 
user reads the entire User Manual before connecting any of the cables. 
 
The electrical connections for the FlexRax are located on the back panel of the device as shown in the typical 
example below (Note- Locations of specific option cards in your FlexRax may be different than shown below).  
 
 
 

                    Nude or Glass Ion Gauge                         Relays                    IGM400 or CCM500 Ion Gauge        
 

 
 
                                                                        Analog Input / Output                                       AC Power  
                  RS485 / RS232 Serial Comm.                                         Convection Gauges           
 
                                                                                                                                                  Auxiliary Equipment 

                                                                                                                                                   Earthing Ground  
                                                                                                                                                   (green Screw)                                                                                                                                           

http://upload.wikimedia.org/wikipedia/commons/c/cb/DIN_4844-2_Warnung_vor_einer_Gefahrenstelle_D-W000.svg
http://upload.wikimedia.org/wikipedia/commons/c/cb/DIN_4844-2_Warnung_vor_einer_Gefahrenstelle_D-W000.svg
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3.4.3 Nude or Glass Ion Gauge Connection 

 

With either the EB Degas- nude type (BA601) or I
2
R Degas- nude and glass type B-A (BA602/BA603) ion gauge 

transducer connected to your vacuum chamber, connect an appropriate length 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 option card(s) installed in the FlexRax.  The circular plastic connector (CPC) on the 
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 signal from the ion collector electrode of the transducer.  The coaxial cable with the 
BNC connector at the controller end of your IG cable ƛǎ ŎƻƴƴŜŎǘŜŘ ŀǘ ǘƘŜ .b/ ŎƻƴƴŜŎǘƻǊ ƭŀōŜƭŜŘ Ψ/ƻƭΩ ƻƴ ǘƘŜ 
IR4000 or IE4000 option card. 
 

  

                               

 

 

 

 

 

  CAUTION!    When changing or making cabling connections to any device controlled by the FlexRax option 
card(s), you must first turn AC power to the FlexRax off.  {ŜŜ ά/ŀǳǘƛƻƴέ {ǘŀǘŜƳŜƴǘ ƛƴ section 3.4.2. 
 

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

BA601/BA602 Nude IG  
Bakeable Cable 200 

o
C 

P/N IRNBD-441-1-Χ 

BA601/BA602  
Nude IG Cable 

P/N IRN-441-1-Χ 

BA603  
Glass IG Cable 

P/N IRG-441-1-Χ 

 
 
Controller connection 
                         
                        Gauge connection              

 
 
Controller connection 
       
                       Gauge connection                               

 
 
Gauge connection 
       
                  Controller connection                               

 
 
 
 
 

Connect the IG cable with mating CPC here 

Connect the ion current collector cable with 
.b/ ŀǘ ŎƻƴƴŜŎǘƻǊ ƭŀōŜƭŜŘ Ψ/ƻƭΩ 

http://upload.wikimedia.org/wikipedia/commons/c/cb/DIN_4844-2_Warnung_vor_einer_Gefahrenstelle_D-W000.svg
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3.4.3.1 Standard Cable for Nude and Glass IG  

 
For the glass IG, connect the IG cable (part numbers IRG-441-мΧ ύ at the FlexRax controller as described in the 
previous page.  After installing the glass IG transducer on your vacuum system, connect the transducer end of 

the IG cable as shown below. 
 

 

 
 

Glass IG Transducer Cable Connection 
 

 
 
For the nude IG, connect the IG cable (part numbers IRN-441-мΧ ύ at the FlexRax controller as described in the 
previous page.  After installing the nude IG transducer on your vacuum system, connect the transducer end of 
the IG cable as shown below. 

 

 
 

Nude IG Transducer Cable Connection 
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3.4.3.2 Bakeable Cable for Nude IG 

 
The bakeable Nude IG cable (part numbers IRNBD-441-1-Χύ is provided 
with push-on sockets for connection to the nude gauge pins (BA601/BA602 
pins) and is bakeable to 200 

o
C (See Bakeable Cable wiring information 

below).  All other cables listed above are rated for 50 
o
C ambient 

temperature.  All IG cables provided by InstruTech can be used with either 
single or dual filament ion gauges and filament switching is controlled from 
the FlexRax controller.   
 
When using the Bakeable IG Cable P/N IRNBD-441-1-Χ ŎƻƴƴŜŎǘ ǘƻ .!слн 
or equivalent Nude I

2
R B-A Gauge according to wire colors listed below.  

BA601/BA602 Nude IG  
Bakeable Cable 200 

o
C 

P/N IRNBD-441-1-Χ 

 
Controller                        Gauge 
connection                 connection               

_________________________________________________________________________________________ 
BA602 or Equivalent Nude I

2
R (Resistive Degas) B-A Gauge Pin Pattern 

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

 
               
          N/C                                          
                                                           Filament 1             Filament 1                                Filament 2 
                                                             (Black)                  (Black)                                      (Yellow) 
                                Filament Com                                                        Filament Com       

                                         (Brown)                                                                          (Brown) 
 
                                BA 602 Base View                                                           BA602 Base View    
                        I2R Degas - single filament                                            I2R Degas - dual filament 
______________________________________________________________________________________ 
When using the Bakeable IG Cable P/N IRNBD-441-1-Χ ŎƻƴƴŜŎǘ ǘƻ .!слм ƻǊ ŜǉǳƛǾŀƭŜƴǘ bǳŘŜ 9.-Degas UHV  
B-A Gauge according to wire colors listed below. 

              BA601 or Equivalent Nude EB-Degas UHV Gauge Pin Pattern 
 
                                                       Collector                                                                      
                                                       (White) 
                                                                                                                    
                                                                                                                 Grid                                                                        
                                                                                                                (Red Only)                                                       

 
               
                     Filament 1                                          Filament 2 
                                                     (Black)                                                  (Yellow)                                           

                                                                                       Filament Com 
                                                                                             (Brown) 
                                                                                      BA601 Base View                                                                                                                                 
                             EB Degas - dual filament 
_________________________________________________________________________________ 
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3.4.3.3 Standard Nude or Glass IG Cable Connector Pin Out  

 

The information presented in this section is intended to address the installation/connection of a nude or glass 
B-A type ionization gauge transducer or an IG cable that you may already have installed on your vacuum vessel 
which may not be directly compatible with InstruTech product designs, and you wish to continue using either 
that transducer/cable with the FlexRax.  
 
The pin-out of the CPC connector used on Granville-Phillips® and InstruTech® ion gauge cables is shown below.  
When using InstruTech two-filament switch capable cables such as those for use with controllers capable of 
switching the filament from the control unit, e.g., the FlexRax, there is an additional pin/socket connection at 
contact N

o.
 7 for FIL2.  This type of cable and control 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 shown below is the CPC connector end of the IG cable: 

           

         FlexRax Connector End of Cable View 

Table - FlexRax IG Cable Connector5  

Pin/Socket 
Contact Number 

Description ς I
2
R Degas ion gauge cable for InstruTech® FlexRax 

             (compatible with Granville-Phillips® ion gauge cables) 
2 Shield, chassis ground 
7 FIL 2 (this contact is only present on dual filament IG cables available from InstruTech) 
8 FIL COM 
11 FIL 1 
13 Grid Source (supply) 
14 Grid Return (used only during I

2
R degas operations) 

 
 

                                                      
5
 Electron Bombardment (EB Degas type) IG cables may not have a Grid Return connection (pin N

o.
14 of the CPC 

connector).  It is permissible to use an IG cable that has both contact N
o.
13 and N

o.
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 contact N

o.
13 and N

o.
14 may be used when using I

2
R degas. 
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3.4.4 IGM400 or CCM500 Ion Gauge Connection 

 

IC4000 option card allows connection to either the InstruTech IGM400 or CCM500 Hornet ion gauge module.  
Refer to the IGM400 and CCM500 User Manual for operational details. 
 

  CAUTION!    When changing or making cabling connections to any device controlled by the FlexRax option 
card(s), you must first turn AC power to the FlexRax off.   
 
The IGM400/CCM500 Hornet module is connected to the FlexRax via an InstruTech provided control cable (P/N 
BXC-400-1-XXX).  With either the IGM400 or CCM500 connected to your vacuum chamber, connect the 9-pin D-
subminiature (DE-9S) connector end of the cable to the mating connector on the IGM400/CCM500.  Connect 
the other end of the cable with the 7-pin, mini-DIN connector ǘƻ ǘƘŜ ŎƻƴƴŜŎǘƻǊ ƭŀōŜƭŜŘ άLDέ on IC4000 card.   

 
 

3.4.5 CVG101 Convection Gauge Connection 

 

The IC4000 option card also allows connections of up to two CVG101 Worker Bee convection gauge transducers 
or MKS/GP Convectron®.  Refer to the CVG101 User Manual for operational details. 
 

  CAUTION!    When changing or making cabling connections to any device controlled by the FlexRax option 
card(s), you must first turn AC power to the FlexRax off.   
 
CVG101 Worker Bee convection gauges are connected via an InstruTech provided cable (p/n CB421-1-XXX) to 
the CG1 and CG2 connectors on the IC4000 option card.  Connect the 9-pin D-subminiature (DE-9P) connector 
end of the cable to the appropriate CG connector on the IC4000 option card.  Connect the other end of the 
cable with the Worker Bee connector to the CG corresponding to the CG number designator you have chosen 
for the location of the CG on your vacuum chamber.   
 

 

Connect the IGM400/CCM500 Hornet cable 
here. Connector is labeled IG. 
 

 
      BXC-400-1-XXX Cable for IGM400/CCM500 IG 
\  
 
 

Connector labeled IG 

Connect the CVG101 Worker Bee cable(s) 
here. Connector(s) are labeled CG1 and CG2. 
 

 
CB421-1-XXX Cable for CVG101 CG 

http://upload.wikimedia.org/wikipedia/commons/c/cb/DIN_4844-2_Warnung_vor_einer_Gefahrenstelle_D-W000.svg
http://upload.wikimedia.org/wikipedia/commons/c/cb/DIN_4844-2_Warnung_vor_einer_Gefahrenstelle_D-W000.svg
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3.4.6 CVG101 Convection Gauge Cable Connector Pin Out  

 

Part number CB421-1-XXXF is a custom cable assembly provided in different lengths from InstruTech for 
connecting the FlexRax to InstruTech CVG101 Worker Bee or MKS Instruments / Granville-Phillips® 275 
Convectron® vacuum gauge sensor.  As such, it is not necessary for you to fabricate your own cable.  However 
for reference and in case you would like to fabricate  your own cable for the convection gauge, the wiring chart 
for the CVG101 cable provided by InstruTech is shown below.  In addition to InstruTech provided standard 
cable assembly lengths, InstruTech will provide custom length cable assemblies upon request.   
 

FlexRax CG1/CG2 pin 
number 

(9-Pin D Sub.) 

connects to Ĕ                            CVG101 gauge pin number 
               (InstruTech molded, custom connector) 

P/N CK431-01 

1  NC 

 

2  cable shield 

3  3 

4  3 

5  2 

6  5 

7  1 

8  1 
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3.4.7 Analog Input and Output Connection 

 
There are either two or three D-subminiature connectors located on the AI4000-4 or AI4000-8 option cards.  
The 9-pin connector (DE-9S) is used for the Analog Input / Output signals.  The 15-pin connector (DE-15P) is 
used for relays.   
 

                              
 
 
 
See the following table below for Analog Input and Analog Output pin-out descriptions of the D-subminiature 
connectors on these option cards.   
 

9-pin (DE-9S) D-subminiature Analog Input / Output 
Connections 

DE-9S D-subminiature Connector 
(on AI4000-4 or AI4000-8 Option Card) 

Connector Socket Number Description 

 
 
 

 

1 Analog Output  1 Signal 

2 Analog Output Signal Return 

3 Analog Input Signal 

4 Analog Input Signal Return 

5 Analog Output  2 Signal 

6 Analog Output  4 Signal 

7 Analog Output  3 Signal 

 
8 

 
Analog Input Device Detect 
(+10 Vdc, minimum)   See 
Detection Requirement below 
 

9 Analog Output Signal Return 

 
 
See the following page for Analog Input connections from other types of gauges such as a Capacitance 
Diaphragm Gauge. 

 
 

DE-9S Connector for 
connections to Analog 
Inputs and Outputs 

Pin 1 

Pin 9 
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Voltage signals from pressure measurement transducers (with analog outputs) may be connected to the Analog 
Input connection on the AI4000-4 or AI4000-8 option cards shown above.  There are choices available in the 
operating system of the FlexRax for various transducer types that you may connect to this option and display 
the pressure measured. 
 

3.4.7.1 Capacitance Diaphragm Gauge Connection   

 
If you are connecting a Capacitance Diaphragm Gauge (CDG) to the Analog Input, you will need to connect an 
external (user supplied) power supply to the CDG Device and make the wiring connection as shown below. 

 
 

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

 
Pin 8 of the DE-9S connector above ƛǎ ŘŜŦƛƴŜŘ ŀǎ Ψ!ƴŀƭƻƎ LƴǇǳǘ 5ŜǾƛŎŜ 5ŜǘŜŎǘΩΦ  ¢Ƙƛǎ Ǉƛƴ Ƴǳǎǘ ōŜ ŎƻƴƴŜŎǘŜŘ ǘƻ 
an external voltage of +10 Vdc minimum in order that the FlexRax 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 regulated supply 
voltage that you connect to pin 8 of the DE-9S D-sub connector must be continuously connected and may range 
in voltage from 10 Vdc, min. to 30 Vdc, max.  If you intend to use a vacuum gauge other than a CDG to connect 
to the Analog Input of FlexRax, use the same wiring scheme shown above for the CDG. 
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3.4.8 Relay Connection - AI4000-4 Option Card 

 
The 15-pin connector (DE-15P) on the AI4000-4 option card is used for relays.  This option card provides 4 
single-pole, double-throw (SPDT) setpoint relays rated at 2A at 30 Vdc, 2A at 250 Vac, resistive load, assignable 
to any of the gauges. 
 

Caution!  The relay contact rating above applies to units shipped on and after February 28, 2017.  Serial 
numbers 17B761C and higher have 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 could cause damage to relays. 
 
 

                             
 
 
 

15-pin (DE-15P) D-subminiature Relay Contactor 
Connections 

DE-15P D-Subminiature Connector 
(on AI4000-4 Option Card) 

Connector Pin Number Description 

                                                
 
 
 
 

 

1 Relay 1 ς Common (COM) 
2 Relay 1 ς Normally Open (N.O.) 

3 Relay 3 ς Normally Closed (N.C.)  

4 Relay 3 ς COM 
5 Relay 3 ς N.O.   
6 Relay 1 ς N.C. 
7  ς No Connection  
8  ς No Connection 
9  ς No Connection 
10 Relay 2 ς N.C.  
11 Relay 4 ς N.O.  
12 Relay 4 ς COM  
13 Relay 4 ς N.C.  
14 Relay 2 ς N.O.  
15 Relay 2 ς COM 

 
 
 
 

DE-15P Connector for connections to relays 
1 thru 4  
 

Pin 1 

Pin 6 Pin 15 

http://upload.wikimedia.org/wikipedia/commons/c/cb/DIN_4844-2_Warnung_vor_einer_Gefahrenstelle_D-W000
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3.4.9 Relay Connection - AI4000-8 Option Card 

 
There are two 15-pin connectors (DE-15P) on the AI4000-8 option card that is used for relays.  This option card 
provides 8 single-pole, double-throw (SPDT) setpoint relays rated at 2A at 30 Vdc, 2A at 250 Vac, resistive load, 
assignable to any of the gauges. 
 

Caution!  The relay contact rating above applies to units shipped on and after February 28, 2017.  Serial 
numbers 17B761C and higher have 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 could cause damage to relays. 
 

                             
 
 

Pin out for connector labeled Relays 1 - 4 
15-pin (DE-15P) D-subminiature Relay Contactor 

Connections 
DE-15P D-Subminiature Connector 

(on AI4000-8 Option Card) 

Connector Pin Number Description 

                                                
 
 
 
 

 

1 Relay 1 ς Common (COM) 
2 Relay 1 ς Normally Open (N.O.) 

3 Relay 3 ς Normally Closed (N.C.)  

4 Relay 3 ς COM 

5 Relay 3 ς N.O.   
6 Relay 1 ς N.C. 
7  ς No Connection  
8  ς No Connection 

9  ς No Connection 
10 Relay 2 ς N.C.  
11 Relay 4 ς N.O.  
12 Relay 4 ς COM  
13 Relay 4 ς N.C.  
14 Relay 2 ς N.O.  
15 Relay 2 ς COM 

 

 
 
See the following page for the Pin out of connector labeled Relays 5 - 8. 

Contacts for Relays 1 thru 4 are located 

on DE15P connector on the right side 
(see next page for Relays 5 thru 8) 

Pin 1 

Pin 6 Pin 15 

http://upload.wikimedia.org/wikipedia/commons/c/cb/DIN_4844-2_Warnung_vor_einer_Gefahrenstelle_D-W000
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Pin out for connector labeled Relays 5 ς 8 

15-pin (DE-15P) D-subminiature Relay Contactor 
Connections 

DE-15P D-Subminiature Connector 
(on AI4000-8 Option Card) 

Connector Pin Number Description 

                                                
 
 
 
 

 

1 Relay 5 ς Common (COM) 
2 Relay 5 ς Normally Open (N.O.) 

3 Relay 7 ς Normally Closed (N.C.)  

4 Relay 7 ς COM 

5 Relay 7 ς N.O.   
6 Relay 5 ς N.C. 
7  ς No Connection  
8  ς No Connection 
9  ς No Connection 
10 Relay 6 ς N.C.  
11 Relay 8 ς N.O.  
12 Relay 8 ς COM  
13 Relay 8 ς N.C.  
14 Relay 6 ς N.O.  
15 Relay 6 ς COM 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Contacts for Relays 5-8 are located on 

DE15P connector on the left side 
 

Pin 1 

Pin 6 Pin 15 
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3.4.10 RS232 /  RS485 Serial Communications Connection 

 
CM4000 option card provides either RS232 or RS485 serial communications with the FlexRax.  There are two 
DE9 (D-subminiature, shell size E, 9 pole) connectors that allow independent cable connections to the CM 
option.   
 
The RS232 COM port on the CM4000 option is configured to allow, for example, a 9-pin extension cable, male 
ǘƻ ŦŜƳŀƭŜΣ ǿƛǊŜŘ άǇƛƴ-to-Ǉƛƴέ ǘƻ ōŜ ŎƻƴƴŜŎǘŜŘ ŦǊƻƳ ǘƘŜ FlexRax to your COM port.  DO NOT connect both of 
the RS232 and RS485 cables to the FlexRax as the instrument cannot provide both serial communication types 
at the same time.  Use only one or the other as programmed by the user. 
 

                                
 
 
 
 
                                                                                               
 

 
 

RS232 COM PORT - CM4000 Option Card 
9-contact (DE-9S) D-subminiature RS232 Connections DE-9S D-subminiature Connector 

(on CM4000 Option Card) 

Connector Socket Number Description 

 

 
 

1 No connection 

2 Transmitted Data (OUT) 

3 Received Data (IN) 

4 No connection 

5 Signal Ground 

6 No connection 

7 No connection 

8 
 

No connection 

9 No connection 

 

Connect either RS232 or RS485 cable to FlexRax ς DO NOT CONNECT BOTH AT THE SAME TIME 
  

 
 
 
 

DE-9 Connectors for connections to user 
supplied cables for serial communication port ς 

DE9P (RS485), DE9S (RS232) 

An extension cable wired pin-to-pin 
may be used to connect the RS232 
COM port on the FlexRax directly to 
your PC COM port (a converter may 
be necessary). 

Contact 1 

Contact 9 
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RS485 COM PORT - CM4000 Option Card 
9-pin (DE-9P) D-subminiature RS485 Connections DE-9P D-subminiature Connector 

(on CM4000 Option Card) 

Connector Pin Number Description 

 
 

  

1 DATA A (-) 

2 DATA B (+) 

3 No connection 

4 No connection 

5 No connection 

6 Signal Ground 

7 No connection 

8 
 

No connection 

9 Ground 

 

Connect either RS232 or RS485 cable to FlexRax ς DO NOT CONNECT BOTH AT THE SAME TIME 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Pin 1 

Pin 9 

http://pinouts.ru/connector/9_pin_D-SUB_male_connector.shtml
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4 LD ŀƴŘ /D hǾŜǊǾƛŜǿ 

 IG Emission Current  4.1

 
100 µA (0.1 mA), 4 mA, and 10 mA are available settings of emission current for the hot cathode nude or glass 
ion gauge while 100 µA (0.1 mA) and 4 mA are available for the IGM400 hot cathode ion gauge module. 
 

1) In clean applications and when operating at higher pressure ranges (5.00 x 10
-6 

Torr to 1.00 x 10
-3 

Torr 
for nude and glass, 5.00 x 10

-6 
Torr to 5.00 x 10

-2 
Torr for IGM400) the 100 µA emission setting is 

preferred.  
 
2) At lower operating pressures (1.00 x 10

-9 
Torr to 5.00 x 10

-4 
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 (below 1.00 x 10

-8 

to 10
-11 

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 to instability 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 emission currents.  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 1.00 x 10

-6 
Torr up to 1.00 x 10

-3 
Torr, then the user may want to 

consider selecting the auto switching feature of the emission current. 

 IG Degas  4.2

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

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

¶ Ensure that the vacuum pressure is at or less than 5.00 x 10
-5 

Torr before attempting to initiate degas.  
 

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

 

¶ The FlexRax will continue to measure approximate pressure while degas is in progress. 

  
¶ Degas will automatically turn off if the pressure exceeds 1.00 x 10

-4 
Torr during the degas cycle for the 

nude or glass ion gauge, off but the filament will remain turned on. 
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¶ Degas will automatically turn off if the pressure exceeds 3.00 x 10
-4 

Torr during the degas cycle for the 
IGM400 ion gauge, off but the filament will remain turned on. 

 
¶ Degas can be interrupted by turning the IG filament off.  

 IG Filament Material Selection / Venting the Chamber  4.3

 

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 N2, argon, etc.  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 best choice.  
 
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 operating 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 vacuum practice is to use a separate 
ǇǊŜǎǎǳǊŜ ƎŀǳƎŜ ǎǳŎƘ ŀǎ LƴǎǘǊǳ¢ŜŎƘΩǎ ²ƻǊƪŜǊ .ŜŜϰ convection gauge to know when to turn on the ion gauge 
filament.   
 
2) Tungsten filament 
 
Typically, a bare tungsten filament is a better choice in those applications where an yttria coated 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 operating 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 bake-out.  It is very important to make sure the tungsten filament is turned off before bringing 
the chamber up to atmosphere, especially if air is being used to vent the chamber.  The use of pure N2 gas is 
highly recommended to vent or purge your vacuum chamber.  Testing has shown that tungsten filaments can 
withstand limited high pressure excursions when only N2 is 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 exposed to 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 (IG) 
filament in use is constructed of tungsten (yttria coated filament 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 the IG 
filament manually before pressure is allowed to rise above 1.00 x 10

-3 
Torr for the nude or glass gauge and 

5.00 x 10
-2 

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 pressure and the gas present.   

NOTICE   
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 IG Over Pressure Shut Down  4.4

 
The FlexRax is 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 set nude or glass ion gauge overpressure shut down values  

Emission Current Overpressure Shut  
Down (Torr) 

Overpressure Shut  
Down (mbar) 

Overpressure Shut 
Down (Pa) 

100 µA (0.1 mA) 1.00 x 10
-3
 1.33 x 10

-3
 1.33 x 10

-1
 

4 mA 5.00 x 10
-4
 6.65 x 10

-4
 6.65 x 10

-2
 

10 mA 1.00 x 10
-4
 1.33 x 10

-4
 1.33 x 10

-2
 

 
 

Factory set IGM400 overpressure shut down values 

Emission Current Overpressure Shut  
Down (Torr) 

Overpressure Shut  
Down (mbar) 

Overpressure Shut 
Down (Pa) 

4 mA 1.00 x 10
-3
 1.33 x 10

-3
 1.33 x 10

-1
 

100 µA (0.1 mA) 5.00 x 10
-2
 6.66 x 10

-2
 6.66  

 
Factory set CCM500 overpressure shut down values 

Overpressure  
Shut Down 

 (Torr) 

Overpressure  
Shut  Down  

(mbar) 

Overpressure  
Shut Down  

(Pa) 

1.00 x 10
-2
 1.33 x 10

-2
 1.33  

 

 Convection Gauge (CG) Initial Setup 4.5

 
Two of the most important steps for the initial setup of the convection gauges are to set vacuum (zero) and 
atmosphere.  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 vacuum 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 vacuum and atmosphere with the gauge 
installed in your actual system.    
 
Setting Vacuum 
See section 5.9.5.  
 
Setting Atmosphere  
See section 5.9.5. 

 
The information presented in sections 4.1 through 4.6, above, is intended as an introduction to the 
programming capabilities of the FlexRax for use in controlling the selectable parameters and functions of the 
BA601, BA602, BA603, IGM400, CCM500 and CVG101 transducers.   
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5 {ŜǘǳǇ ŀƴŘ ǇǊƻƎǊŀƳƳƛƴƎ 

 Applying Power  5.1

 

Before you turn on power to the FlexRax for the first time, ensure the cables from the FlexRax to the vacuum 
gauges are connected and secured.  Use the power switch in the back of the controller to turn the FlexRax on.  

 User Interface Basics 5.2

 
The setup and programming of the FlexRax is done via the ten push-button switches (keys), five each located 
on the left and right side of the display screen.  During programming of the FlexRax, the display will identify 
what function each key represents.  
 

 
 

 
Programming push-button 
 

 Pressure Measurement Screen 5.3

 

Depending on vacuum gauge devices connected and location and type of option cards installed, the displayed 
gauge and pressure measurements maybe the same or similar to what is shown below. 
 
IGM400 or CCM500 Ion Gauge 
 
Convection Gauges 
 
 
IGM400 or CCM500 Ion Gauge 
 
BA602 / BA603 or equivalent 
Nude Glass I

2
R Ion Gauge 

 
BA601 or equivalent Nude 
UHV Ion Gauge 
 
Display Screen Scroll Pause 
 
Relays Status Indicators 

                                         Pressure Mesurement 
 

 

 
       Use key to change    
       from Operate to Stand-By 
 
         Use IGR key  to turn     
         IG On/Off 
 
         Use IGE key to turn  
         IG On/Off 
  
          Use key to access  
          programming Menu 
 
           Use key to see  
           error messages 



 Instruction Manual                                                                                                         FlexRax 4000 
 

InstruTech Page 43 
 

 Operate / Stand-By Mode 5.4

 

During normal pressure measurement and gauge control, the Pressure Measurement Screen will display the 
ƻǇŜǊŀǘƛƻƴŀƭ ƳƻŘŜ ƛƴ ǘƘŜ ǳǇǇŜǊ ǊƛƎƘǘ ƘŀƴŘ ŎƻǊƴŜǊ ƻŦ ǘƘŜ ǎŎǊŜŜƴ ŀǎ ŜƛǘƘŜǊ άhǇŜǊŀǘŜέ ƻǊ ά{ǘŀƴŘ-.ȅέΦ  ¢ƘŜ ƪŜȅ 

associated with this function will allow the user to switch between two modes:  Operate   and    Stand-By.  

When the function indicated by this key is in the Operate mode, all functions of the FlexRax are available.  
During normal operation, the user may elect, at any time, to press this hardware key forcing the system to 
switch to the Stand-By mode.  Doing this will turn ion gauges (IGM, IGR, IGE) to the off condition.  Also, the 
relays that have been setup to energize when the displayed pressure of an assigned ion gauge has reached a 
certain level will de-energize when the Operate/Stand-By mode is set to Stand-By. Pressing the key again will 
change the mode of operation from Stand-By to Operate.  
 

  CAUTION!   5ŀƳŀƎŜ ǘƻ ŜǉǳƛǇƳŜƴǘ ŀƴŘ ǇƻǎǎƛōƭŜ ƛƴƧǳǊȅ ǘƻ ƻǇŜǊŀǘƻǊ Ƴŀȅ ǊŜǎǳƭǘ ƛŦ ǘƘŜ ΨhǇŜǊŀǘŜ κ {ǘŀƴŘ-ōȅΩ 
ƪŜȅ ƛǎ ƭŜŦǘ ƛƴ ǘƘŜ ΨhǇŜǊŀǘŜΩ ƳƻŘŜ ŜƛǘƘŜǊ ǿƘƛƭŜ ǎŜǘǘƛƴƎ ǳǇ ǘƘŜ FlexRax or during system start up.  It is 
recommended that the oǇŜǊŀǘƛƴƎ ƳƻŘŜ ƛǎ ǎŜǘ ǘƻ Ψ{ǘŀƴŘ-BȅΩ ƛƳƳŜŘƛŀǘŜƭȅ ŀŦǘŜǊ !/ aŀƛƴǎ ǇƻǿŜǊ ŎȅŎƭƛƴƎ ǳƴǘƛƭ 
operator is certain that all operating parameters of the vacuum pressure system are at a known safe / normal 
state. 
 

 
 

  
 

 Ion Gauge Control 5.5

 
There are several methods of controlling operation of the ionization gauges connected to the FlexRax.  For 
example the IG sensor can be turned on or off manually using the front panel push-buttons, automatically by 
using the pressure reading from a convection gauge or another type of device, or via serial communications.  
Degas can be initiated using the push-buttons or serial communications.  Refer to the programming section for 
various IG sensors for more details on assigning these control methods.            
 
 
 
 
 
 
 

To gain full access to certain device 
parameters and actions such as turning an 
ion gauge on, this key-designator must be 

displayed in the Operate mode.   

NOTICE      The FlexRax will resume either the Operate or Stand-by 

state of operation if AC Mains power is cycled.  If the controller 
was in the Operate mode prior to an AC power ON-OFF-ON event, 
it will return to the Operate mode and IG [n] will turn ON if 
controlled by another device such as a convection gauge. 
   

http://upload.wikimedia.org/wikipedia/commons/c/cb/DIN_4844-2_Warnung_vor_einer_Gefahrenstelle_D-W000
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 Gauge Name and I/ O Identification on Display 5.6

 
The FlexRax searches for the type and location of option cards installed by scanning the cards installed from 
right to left as viewed from the back panel of the controller.             

                                                     
 

 
             
 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 Logically progressive 
 physical location of 
 option cards 

Back of Controller and Physical location of option cards 
 
Example 1: In the example above, as the controls scans for the location of the option cards, the first physical 
location with an option card residing in it is assigned a logically progressive address (or name).  There is an 
IC4000 option card in physical location 1 above, thus only one IG connection (IGM400 or CCM500) is available 
so the controller will display this gauge as IGM [1].  The controller will display convection gauges CG1 and CG2 
connected to this same option card as CG [1,1] and CG [1,2] respectively.  The first number represents the 
physical location of the option card and the second number is the number designation of the specific gauge or 
input/output on the option card as shown in the following examples. 

                                                                    CG [1,2]  
                              Physical location of option card                  Convection gauge number 2 (CG2) 
                                                                                                        Relay number 2 

                                                                                RLY [3,2]   
 
The following table shows the displayed information for the option cards configuration example shown above. 

Logically Progressive 
Physical locations of 

Option Cards 

Option 
Card 

Gauge type and Input/output  Default Display Identification 

 IC4000 One IGM400 or CCM500 IG 
Two CVG101 convection gauges 

IGM [1] 
CG [1,1] and CG [1,2] 

 IC4000 One IGM400 or CCM500 IG 
Two CVG101 convection gauges 

IGM [2] 
CG [2,1] and CG [2,2] 

 AI4000-4 Four Analog Outputs 
One Analog Input 
Four Setpoint Relays 

AO [3,1], AO [3,2], AO [3,3], AO [3,4] 
AI [3] 
RLY [3,1], RLY [3,2], RLY [3,3], RLY [3,4] 

 AI4000-4 Four Analog Outputs 
One Analog Input 
Four Setpoint Relays 

AO [4,1], AO [4,2], AO [4,3], AO [4,4] 
AI [4] 
RLY [4,1], RLY [4,2], RLY [4,3], RLY [4,4] 

 IR4000 One BA602/603 Nude/Glass IG IGR [5] 

 IR4000 One BA602/603 Nude/Glass IG IGR [6] 

Note the physical locations are assigned in a logical progression so if there are less number of option cards than 
shown in the above example the physical location numbers will change accordingly.  See next example below.  








































































































































































