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Product Identification
In all communications with INFICON, please specify the information given on the product nameplate. For convenient reference copy that information into the space provided below.

Validity
This document applies to products with part numbers:
352-050
352-051
352-052
352-053
352-054
352-055
352-056

(DN 16 ISO-KF)
(DN 25 ISO-KF)
(DN 40 ISO-KF)
(DN 16 CF-R)
(DN 40 CF-R)
(3/4" tube)
(8 VCR female)

The part number (PN) can be taken from the product nameplate.
If not indicated otherwise in the legends, the illustrations in this
document correspond to the product with vacuum connection
DN 25 ISO-KF. They apply to the other products by analogy.
We reserve the right to make technical changes without prior
notice.
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Important U
User Informa
ation
There are operrational characteriistic differences be
etween solid
state equipmen
nt and electromecchanical equipmen
nt. Because of
these differencces, and because there are a variety
y of uses for
solid state equipment, all person
ns that apply this equipment
e
must
take every preccaution and satisffy themselves thatt the intended
application of this equipment is safe
s
and used in an
a acceptable
manner.
In no event willl INFICON be responsible or liable for indirect or
consequential damages that ressult from the use or
o application of
this equipmentt.
Any examples or diagrams included in this manua
al are provided
B
of the ma
any variables
solely for illustrrative purposes. Because
and requirements imposed on any particular insta
allation,
not assume respon
nsibility or liability for any actual
INFICON cann
use based on tthe examples and diagrams.
No patent liability is assumed byy INFICON with re
espect to use of
information circcuits, equipment, or software described in this
manual.
Throughout this manual we use notes, notices and apply intera safety messag
ges to make
nationally recognized symbols and
ons.
you aware of ssafety consideratio

Identifies inform
mation about pracctices or circumsta
ances that can
cause electrica
al or physical haza
ards which, if prec
cautions are not
taken, could re
esult in death or se
erious injury, property damage,
or economic lo
oss.
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CA
AUTION
Identifies inform
mation about pracctices or circumsta
ances that can
cause electrica
al or physical haza
ards which, if prec
cautions are not
taken, could re
esult in minor or moderate
m
injury, pro
operty damage,
or economic lo
oss.

NO
OTICE
Identifies inform
mation that is criticcal for successful application and
understanding of the product.

S
SHOCK HA
AZARD
e located on or inside the device to alert
a
people
Labels may be
that dangerouss voltages may be
e present.

4

tinb24
4e1-a

(2017-11)

General Safety Instructions
• Adhere to the applicable regulations and take the necessary
precautions for the process media used.
Consider possible reactions with the product materials.
Consider possible reactions (e.g. explosion) of the process
media due to the heat generated by the product.
• Adhere to the applicable regulations and take the necessary
precautions for all work you are going to do and consider the
safety instructions in this document.
• Before beginning to work, find out whether any vacuum components are contaminated. Adhere to the relevant regulations
and take the necessary precautions when handling contaminated parts.
Communicate the safety instructions to all other users.

Liability and Warranty
INFICON assumes no liability and the warranty becomes null
and void if the end-user or third parties
• disregard the information in this document
• use the product in a non-conforming manner
• make any kind of interventions (modifications, alterations etc.)
on the product
• use the product with accessories not listed in the product
documentation.
The end-user assumes the responsibility in conjunction with the
process media used.
Gauge failures due to contamination or wear and tear, as well as
expendable parts (e.g. Pirani filament), are not covered by the
warranty.
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1

Introduction / General Information

1.1

Description
A hot cathode ionization gauge (IG) measures vacuum pressure
by ionizing gas atoms and molecules inside the vacuum region
of the gauge transducer and measuring the quantity of ions produced. The measurement of the resulting ion current is directly
proportional to the density of gas inside the gauge transducer
therefore proportional to the pressure. As pressure inside the
vacuum system drops, there are fewer ions created and therefore ion current measured is lower translating to a lower pressure reading.
The INFICON BAG302 Bayard-Alpert Hot Ion Gauge provides
the basic signal conditioning required to turn a hot cathode ionization vacuum gauge into a complete measuring instrument. The
module provides a log-linear analog output, RS485 serial communications, and one setpoint relay. In addition, a built-in display
provides a convenient user interface for setup and operation of
the vacuum gauge. The measurement range for the BAG302 hot
cathode ionization gauge is 1×10-9 to 5×10-2 Torr.
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1.2

Specifications
Measurement range

Accuracy - N2 (typical)
1.3×10-8 … 6.7×10-2 mbar
1×10-8 … 5×10-2 Torr
Repeatability - (typical)
Sensitivity

X-ray limit

Emission current

Degas
Overpressure protection
Display

1.3×10-9 … 6.7×10-2 mbar
1×10-9 … 5×10-2 Torr
1.3×10-7 Pa … 6.7 Pa
±15% of reading
±15% of reading
±5% of reading
factory pre-set. Also user adjustable between 2 to 99 using the display
<6.7×10-10 mbar
<5×10-10 Torr
<6.7×10-8 Pa
100 µA, 4 mA, or automatic
switching between 100 µA and
4 mA
3 W, electron bombardment
gauge turns off at factory default
setting of 5×10-2 Torr
OLED graphical display, 3 digits
plus 2 digits exponent, userselectable Torr, mbar, or Pa

Materials exposed to vacuum
Dual filaments
Ion collector
Grid
Others
Housing (electronics)

yttria coated iridium tungsten
tungsten
304 Stainless Steel
316/304 SS, glass, nickel
aluminum extrusion

Internal volume
Weight

16.4 cm3 (1.0 in3)
0.27 kg (0.6 lb)
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Permissible temperature
Operating
Storage
Bakeout temperature
Relative humidity
Use
Operating
Storage
Mounting orientation

0 … +40 °C
–40 … +70 °C
200 °C (sensor only - electronics
removed)
0 … 95%, non-condensing
altitude up to 8200 ft. (2500 m)
altitude up to 41000 ft. (12500 m)
any

Output signal (measurement signal)
Log-linear
0 … 9 V (dc), 1 V/decade

10

Serial communications
Command interval

RS485 - ASCII protocol
≥50 ms

Setpoint relay

one single-pole, double-throw
(SPDT), 1 A at 30 V (dc) resistive, or V (ac) non-inductive

Status outputs

degas & filament on/off status are
determined by display messages,
via open collector transistor or
RS485 communication

Input signal

degas and filament on/off & emission current are set by continuity
to ground using digital inputs,
RS485 or manually using front
panel push buttons

Filament selection

filament 1 or 2 selectable via front
panel push buttons or RS485
commands
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Supply voltage
e

Electrical connection

1.3

20 to 28 V (dc), 30
2
0 W protected
a
against
power reve
ersal and
trransient over-volta
ages
9
9-pin
D-sub male for
f analog and
9
9-pin
D-sub female
e for RS485

Dimension
ns

Fiitting
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Dimension A
mm
(inc
ch)

DN
N 16 ISO-KF

37

(1.4
45)

DN
N 25 ISO-KF

37

(1.4
45)

DN
N 40 ISO-KF
DN
N 16 CF-R

37
59

(1.4
45)
(2.3
32)

DN
N 40 CF-R

33

(1.7
7)

8 VCR female

65

(2.5
58)

3//4" tube

55

(2.1
16)
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1.4

Options & Accessories
Ordering No.
Power supply ffor BAG302

Input
Output
Connector
Cable length

352-075

100 … 240 V (ac)
24 V (dc) @ 2.5 A (60 W)
9-pin D-sub female
f
to mate witth
and power th
he BAG302 module
2 m (6 ft)

This variation o
of the power supp
ply may be used when
w
an AC
plug that is nott listed above is re
equired. The conve
entional
IEC60320 AC power entry recep
ptacle allows use with
w any user
s available world
dwide.
supplied AC mains power cord set
Note - 9-pin D
D-sub connector ba
ackshell can be opened to
enable connecctions to signals an
nd relays
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Importantt Safety Info
ormation
INFICON has d
designed and testted this product to provide safe
and reliable se
ervice, provided it is installed and op
perated within
the strict safetyy guidelines provid
ded in this manual. Please read
and follow all warnings and in
nstructions.

W
WARNING
To avoid serio
ous injury or dea
ath, follow the saffety information in this do
ocument. Failure to comply with these safety
procedures co
ould result in serrious bodily harm
m, including
death, and or property damage.
Failure to comp
ply with these warrnings violates the
e safety standards of installation and intended use of this instrum
ment. INFICON
ability for the custo
omer’s failure to comply with
disclaims all lia
these instructio
ons.
Although everyy attempt has been made to conside
er most possible installationss, INFICON canno
ot anticipate every
y contingency
that arises from
m various installations, operation, orr maintenance
of the module. If you have any questions
q
about the safe installaase contact INFIC
CON.
tion and use off this product, plea
This device me
eets FCC part 15 requirements for an
a unintentional
radiator, class A.

2.1

Safety Prec
cautions - Ge
eneral
Hazardous volttages are presentt with this product during normal
operation. The product should never be operated with the covers
ection of the opera
ator from acciremoved unlesss equivalent prote
dental contact with hazardous in
nternal voltages is provided.
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WARNIN
NG! There are no
o operator serviceable parts or
adjustments inside the product enclosure.
e
Refer servicing
s
to
service trained personnel.
Do not modify this product or substitute any parts without authorization of q
qualified INFICON service trained pe
ersonnel. Return the producct to an INFICON qualified service and
a repair center to ensure th
hat all safety featu
ures are maintaine
ed. Do not use
this product if u
unauthorized mod
difications have be
een made.
WARNIN
NG! Source powe
er must be removed from the
product prior to
o performing any servicing.
s
After servicing this product, ensu
ure that all safety checks are
made by a qua
alified service persson. When replace
ement parts are
required, ensure that the parts are
a specified by IN
NFICON Subm result in fire, electric
e
shock
stitutions of non-qualified parts may
ds. Use of unautho
orized parts or mo
odifications
or other hazard
made to this prroduct will void the
e warranty.
To reduce the risk of fire or electtric shock, do not expose this
ot waterproof
product to rain or moisture. Thesse products are no
ention must be pa
aid to not spill any type of liquid
and careful atte
onto these prod
ducts. Do not use
e these products if they have
been damaged
d. Immediately con
ntact INFICON to arrange return
of the product if it is damaged.
on when used in ce
ertain environDue to the posssibility of corrosio
mental conditio
ons, it is possible that
t
the product’s safety could be
compromised o
over time. It is imp
portant that the pro
oduct be periodically inspeccted for sound elecctrical connections
s and equipment grounding
g. Do not use if th
he equipment grou
unding or electrical insulation
n has been compro
omised.

2.2

Safety Prec
cautions - Se
ervice and Op
peration
Ensure the BA
AG302 is properly connected
c
to earth ground.
Do not turn on filaments and try to activate the sensor when
pressure excee
eds 1.00×10-3 Torrr if the device is operating
o
at the
4 mA emission
n current setting.
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Do not turn on the filaments and
d try to activate the
e sensor when
pressure excee
eds 5.00×10-2 Torrr if the device is operating
o
at the
100 µA emissio
on current setting..
Ensure vacuum
m level is at or less than 5.00×10-5 Torr
T before
attempting to in
nitiate degas.
WARNIN
NG! The power supply
s
used in the BAG302 hot
cathode gauge
e module is subjecct to high voltages
s which could
cause severe injury or death. In order to prevent electric
e
shock
m, the user should
d wait 5 minutes after
a
power is
and bodily harm
removed beforre touching the BA
AG302 power supp
ply components.
WARNIN
NG! When the BA
AG302 is turned on,
o 180 V is
present at the power supply and
d other componentts such as the
ion gauge and the cable. Furthermore, voltages as high as 350 V
are present during degas. DO NOT operate the BAG302 with the
BAG302 enclosure removed. Co
ontact with expose
ed electrical circuits in the BAG
G302 could resultt in death or seriou
us injury.

NOTICE

Do not use another
a
gauge to automatically
turn off the io
on gauge when the
e ion gauge filame
ent in use is
constructed o
of tungsten (yttria coated filament is
s ok). The response time of other gauges may
m not allow for timely turn off
of the tungste
en filament leading to filament damage. Always
turn off the IG
G filament manuallly before pressure
e is to rise
above 1.00×1
10-3 Torr.

When using ytttria coated filamen
nts, it is highly rec
commended to
periodically alte
ernate operating Filaments
F
1 and 2. An inactive
filament not op
perating for an exte
ended length of tim
me may result
in that filamentt failing to establissh emission curren
nt when it is
eventually used
d. This will be more problematic in dirty applications.
Use an approp
priate power sourcce of 20 to 28 V (dc), 30 W min.
(INFICON pow
wer supply for BAG
G302 is rated 60 W).
W
Turn off powerr to the unit before
e attempting to serrvice the modower to the unit be
efore detaching the electronics
ule. Turn off po
from the senso
or for sensor repla
acement or bake-o
out purposes.
tinb24e1-a
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Turn off powerr to the unit if a cable or plug is dam
maged or the
product is not o
operating normallyy according to this
s instruction
manual.
Do not use if th
he unit has been dropped
d
or the enc
closure has
been damaged
d. Contact INFICO
ON for return autho
orization and
instructions forr returning the product to INFICON for
f evaluation.
Use yttria coate
ed filaments with air and inert gases such as N2,
argon, etc. Opttional tungsten fila
aments are availab
ble for use with
gases not com
mpatible with yttria filaments.
The most comm
mon cause of all vacuum
v
gauge failures is contamination of th
he sensor. Noisy or
o erratic readings
s and total
gauge failure a
are possible indica
ations of gauge co
ontamination.
Contamination can generally be characterized as either:
A) A physical or chemical reacttion of process ga
ases with the
sensor element. A different gauge
g
may be con
nsidered if neither yttria ccoated nor tungste
en filament sensor materials are
compatible
e with your applica
ation.
B) An accumu
ulation of material on the sensor ele
ement. In this
case, perfo
orming the degas function of the ins
strument may
resolve the
e issue.

2.3

Electrical C
Conditions
WARNIN
NG! When high voltage
v
is present in any vacuum
system, a life th
hreatening electriccal shock hazard may exist unless all expose
ed electrical condu
uctors are maintain
ned at earth
ground potentia
al. This applies to
o all products that come in contact with the ga
as contained in va
acuum chambers. An electrical
discharge withiin a gaseous environment may couple dangerous
high voltage directly to any ungrrounded conductor of electricity.
A person could
d be seriously injured or killed by co
oming in contact
with an expose
ed, ungrounded electrical conductorr at high voltage potential. T
This condition app
plies to all productts that may
come in contacct with the gas insside the vacuum chamber
(vacuum / presssure containmentt vessel).
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2.3.1

Proper Equipment Ground
ding

WARNIN
NG! Hazardous voltages
v
that could
d seriously injure or cause d
death are present in many vacuum processes.
p
Verify that the vacuum port on which
w
the ion gaug
ge is mounted is
unded. Consult a qualified Electricia
an if you are in
electrically grou
doubt about yo
our equipment gro
ounding. Proper grrounding of
your equipmen
nt is essential for safety
s
as well as in
ntended operation of the equiipment. The vacuu
um gauge transdu
ucer and enclosure of any con
ntrol module mustt be connected dirrectly to a good
quality equipment earthing conductor. Use a ground lug on the
ection flange of the
e pressure measurement device
vacuum conne
if necessary.
WARNIN
NG! In order to protect
p
personne
el from electric
shock and bodily harm, shield
d all conductors which
w
are subject to potentiial high voltage electrical
e
discharrges in or
around the va
acuum system.

2.3.2

Electrical Intterface and Co
ontrol
It is the user’s responsibility to ensure
e
that the ele
ectrical signals
uct and any conne
ections made to ex
xternal devices,
from this produ
for example, re
elays and solenoid
ds, are used in a safe
s
manner.
Always double check the system
m set-up before us
sing any signals
to automate yo
our process. Perfo
orm a hazardous operation
o
analysis of your systtem design and en
nsure safeguards and personnel
safety measure
es are taken to pre
event injury and property
p
damage.
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2.4

Overpressu
ure and use with
w
hazardous gases
WARNIN
NG! Install suitab
ble protective devic
ces that will
limit the level o
of pressure inside your vacuum chamber to less
than what the vvacuum chamber system components are capable
of withstanding
g.
In cases where
e an equipment fa
ailure could cause a hazardous
condition, alwa
ays implement fail--safe system operration. For example, use a p
pressure relief devvice in an automattic backfill operation where a malfunction could result in high in
nternal pressures if the pre
essure relief device was not installed on the chamber.
odule is not intended for use at
The BAG302 vvacuum gauge mo
pressures abovve 20 psia (1000 Torr);
T
DO NOT ex
xceed 35 psig
(<2½ bars) pre
essure inside the sensor.
s
If your cha
amber goes to
higher pressure
es, you should insstall an isolation valve or pressure relief device to protect the gauge
g
tube from overpressure
o
essure condiconditions. Witth some fittings, acctual safe overpre
tions may be lo
ower; for example, a quick-connect,, O-ring compression fitting may forcibly relea
ase the gauge tub
be from the
ber fitting with onlyy a few psi over lo
ocal uncorvacuum chamb
rected barometric (atmospheric)) pressure.
CAUTIO
ON! If the interna
al pressure of a vacuum
v
gauge
device is allow
wed to increase above
a
local unco
orrected barometric pressu
ure (atmospheric pressure side), vacuum
v
fittings may rele
ease and possiblle overpressure conditions
c
may cause lea
aks that would alllow the gas insid
de the gauge
tube to releas
se into the atmos
sphere of the surrrounding environment. To
oxic, pyrophoric and
a flammable gases
g
are examples of hazzardous gases th
hat if allowed to leak out of the
vacuum/press
sure containment vessel into the atmospheric
environment, could cause bod
dily injury and po
ossible damment. Never expo
ose the gauge tub
be internal
age to equipm
volume to pre
essure above local atmospheric pressure
p
when
using hazardo
ous gases.

18
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2.5

Gases othe
er than Nitrog
gen / air
WARNIN
NG! Do not attem
mpt to use with gas
ses other than
nitrogen (N2) or air without referrring to correction factor
f
data tables.
INFICON gaug
ges and modules are
a calibrated for direct
d
readout
of nitrogen or a
air. Do not attempt to use with otherr gases such as
argon (Ar) or carbon dioxide (CO
O2), unless you ha
ave prodevice for the appropriate gas or us
se accurate
grammed the d
conversion datta for N2 to other gases.
g
Refer to se
ection 6 titled
"Using the gau
uge with different gases"
g
for a more complete discussion.

WARNIN
NG! Do not use this device in an explosive atmosphere or in the presence of flammable gases, vap
pors or fumes.
ure the pressure of explosive or
Do not use thiss device to measu
combustible ga
ases or gas mixturres. The sensor fillaments operate at incandesscent temperature
es and could beco
ome an ignition
source. This co
ould cause an exp
plosion which could result in serious injury or de
eath.
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3

Installation

3.1

Mechanical Installation
Mount the BAG302 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 BAG302 too close to a gas source inlet
may also cause measurement and control instability.
The BAG302 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 BAG302 where it will be subjected to excessive vibration. Vibrations may cause unstable readings, measurement errors and possible mechanical stress to components in
the BAG302.
Shield the BAG302 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 1.00×10-7 Torr
(1.33×10-7 mbar, 1.33×10-5 Pa).

20

tinb24e1-a

(2017-11)

3.2

Electrical Installation

3.2.1

Grounding
Be sure the vacuum gaug
ge and the rest of your vacuum
operly grounded to
o protect personne
el from shock
system are pro
and injury. Be a
aware that some vacuum
v
fittings, especially those
with O-rings wh
hen not used with metal clamps, ma
ay not produce
a good electriccal connection betw
ween the gauge and
a the chamber it is conneccted to. Use a ground lug on the vacuum connection flange of th
he pressure meassurement device iff necessary.

3.2.2

Electrical Co
onnections
The BAG302 a
allows for operatio
on of the unit includ
ding turning the
gauge/filamentts on/off, selecting
g emission currentt and turning
degas on/off ussing digital inputs,, RS485 communication commands or the front panel push buttons.
Good, recomm
mended practice iss to remove powerr from any cable
prior to conneccting or disconneccting it.
The BAG302 iss provided with tw
wo D-sub connecto
ors used for I/O
interface as sh
hown below:
1. 9-pin, D-su
ub male (DE-9P) connector
c
for Digittal I/O and analog output.
ub female (DE-9S) connector for rellay connections
2. 9-pin, D-su
and RS485
5 serial communiccations.
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When using IN
NFICON's power supply, connect the
e power supply
to the ANALOG
G connector. If using a power supply other than
INFICON's, connect your power supply to either th
he RS485 or
wn on the next pag
ge.
the ANALOG cconnector as show
CAUTIO
ON! Do not conne
ect power to both the
t Analog and
the RS485 con
nnectors.
Fabricate a cab
ble according to your
y
interface requ
uirements. For
analog signals and digital inputss use the 9-pin, D-Sub male
ector. For relay connections and serrial communi(DE-9P) conne
cations use the
e 9-pin, D-Sub fem
male (DE-9S) conn
nector. Refer to
the following pa
ages for detailed explanations
e
of th
he connector
pin-outs.

3.2.2.1
1 Analog Conn
nector pin-out
CAUTIO
ON! Do not conne
ect power to both the
t Analog and
the RS485 con
nnectors. Apply po
ower only to one or
o the other.
Applying powe
er to both connecto
ors may cause damage to the
er connected deviices.
gauge and othe
When using dig
gital inputs to ope
erate the gauge, us
se the 9-pin
D-sub male AN
NALOG connectorr described below:

22
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ANALOG I/O 9-Pin D-sub (DE-9P) male connector
Pin
no.
1

2
3
4

5

6

7
8
9

tinb24e1-a

Pin description
Sensor on/off input signal. The ion gauge (IG) filament
is activated by applying a continuous ground (relative to
pin 2, Power Ground). This will activate the sensor and
will turn on the filament. The IG filament is turned off by
removing the ground. See section 5.9 for other methods
of activating the sensor.
Power ground & sensor on/off ground.
Analog output (log-linear 0 to 9 V (dc), 1 V/decade).
Power input (20-28 V (dc) at 30 W, minimum). Do not
connect power to both the Analog and the RS485 connectors. Apply power only to one or the other.
Degas status output signal. This is an output signal to
other external instruments to confirm degas is on or off.
Signal: Open collector transistor (ground emitter) rated
at 40 V max. VCE, 50 mA IC max. Transistor off = degas off, transistor on = degas on.
Degas on/off input signal. Degas is initiated by applying
a momentary ground. The degas cycle will last for
2-10 minutes (based on user setting) even if ground is
removed. The ground must be removed to start cycle
again.
Analog output signal ground (Do not use for sensor on /
off ground).
Emission current. Applying ground changes emission
current from 100 µA to 4 mA.
Sensor status. This is an output signal to other external
instruments to confirm IG filament is on or off.
Signal: Open collector transistor (ground emitter) rated
at 40 V max. VCE, 50 mA IC max. Transistor off = IG
filament off, transistor on = IG filament on.

(2017-11)

23

Pin 1
Pin 2
Pin 3
Pin 4
Pin 5
Pin 6
Pin 7
Pin 8
Pin 9

Senso
or On/Off
Powe
er Ground
Analo
og Output
Input Power
Degas Status
Degas On/Off
og Output Ground
Analo
Emisssion Range
Senso
or Status

9-pin, D-su
ub
male

Note - If you arre replacing the analog output version of the Granville-Phillips® 3
354 Micro-Ion® mo
odule, simply plug your existing
cable into the B
BAG302 module 9-pin
9
D-sub conne
ector marked
"Analog". See tthe following page
e if you are using the RS485
(with setpoint R
Relay) version of the
t Granville-Phillips® 354 MicroIon® module.

3.2.2.2
2 RS485 COM / Relay Connecttor pin-out
CAUTIO
ON! Do not conne
ect power to both the
t Analog and
the RS485 con
nnectors. Apply po
ower only to one or
o the other.
Applying powe
er to both connecto
ors may cause damage to the
er connected deviices.
gauge and othe
When using the
e RS485 serial co
ommunications mo
ode of operation, use the 9--pin D-sub female
e (DE-9S) RS485 COM
C
connector
as described b
below. The same connector
c
is also used
u
for ion
gauge setpointt relay connections.
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RS485 COM / Relay 9-Pin D-sub (DE-9S) female Connector
Pin
no.
1
2

3
4

5
6
7
8
9
Pin 1
Pin 2
Pin 3
Pin 4
Pin 5
Pin 6
Pin 7
Pin 8
Pin 9

Pin description
Setpoint relay - Normally Open; referred to as RLY I on
front panel display
Power Input (20-28 V (dc) at 30 W). Do not connect
power to both the Analog and the RS485 connectors.
Apply power only to one or the other.
No connection
Power ground (Also when using RS485 serial communications, connect this pin to ground pin of your
RS485 converter)
Setpoint relay - Normally Closed (RLY I on front panel
display)
RS485 DATA A (-) Input/output
Setpoint Relay - Common (RLY I on front panel display)
Not used (do not connect)
RS485 DATA B (+) Input/output
Setpoint Relay -NO
Power Input
No Connection
Power Ground
Setpoint Relay -NC
RS-485 Input, DATA A (–)
Setpoint Relay, COMMON
No Connection
RS-485 Input, DATA B (+)

9-pin, D-sub
female

Note - The RS485 version of MKS Instruments / GranvillePhillips® Series 354 Micro-Ion® is provided with a 9-pin male
connector. The INFICON's RS485 connector is a 9-pin female
connector. If you are replacing an RS485 version of Micro-Ion®
and would like to use your existing cable, a 9-pin use a female to
male gender changer.
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NOTICE

If you are using the INFICON power supply
and using the RS485 function do not connect power to pins 2
and 4 of the RS485 COM connector. The will be received via
the ANALOG connector. Use the RS485 COM connector
pins for communications and setpoint relay only. If you intend
to operate the BAG302 via RS485 communications only,
power may be connected to pins 2 and 4 of the RS485 COM
connector but not the analog connector at the same time.
Pin-out assignments are not the same, especially for the
+24 V (dc) power and ground (power return) connections for
the Analog and RS-485 COM connectors.
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4

Bakeout
If desired, a ch
hamber bake may be performed for new systems
or after routine
e maintenance. Th
he BAG302 sensor can be baked
out to 200 °C a
as long as the sen
nsor fitting uses metal seals. For
sensor fittings using elastomer O-rings,
O
the maxim
mum bakeout
temperature is limited to the maxximum temperaturre rating of the
ng. Ensure the tem
mperature of the sensor
s
tube and
elastomer O-rin
the vacuum fittting to the sensor is at the same or above the
chamber tempe
erature. The electtronic module mus
st be removed
from the senso
or if the bake-out temperature is to exceed
e
70 °C.
To bake out the
e sensor use the following
f
procedure:
1. Turn off po
ower to the BAG30
02.
2. Disconnecct the cable from th
he BAG302.
3. Use a 3/32
2 in. size Hex key to remove the #4--40 socket
head cap sscrews (SHCS) ass shown below.
4. Detach the
e metal enclosure and the electronic
cs from the
sensor. Ge
ently pull the electtronics enclosure away
a
from the
sensor usin
ng a gentle rockin
ng motion.
5. The black plastic cap attached to the sensor and
a the end
emoved for bakeou
ut.
plate does not have to be re
ake out with the electronics remove
ed.
6. Perform ba
7. Reattach th
he electronics encclosure. Reinstall the 4-40 BHCS
(4 ea.)
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5

Setup and Operation

5.1

Applying power
Connect power to the BAG302 using the designated pins 4 and
2 of either the 9-pin D-sub ANALOG or the RS485 COM connector. Do not connect power to both connectors simultaneously.
CAUTION! The +24 V (dc) Power and Power Ground pin-out
connections are not the same on the ANALOG and RS485 COM
9-pin D-subminiature connectors of the BAG302. Equipment
damage may result if a mating power/control cable is not wired
for the correct power and ground connections. Be certain that
you observe the correct pin-out designation for the connector on
the BAG302 that you intend to connect to.
Alternatively, you can power the device by connecting
INFICON's power supply to the ANALOG connector of the
BAG302. When you connect power, the display will show "UNIT
STATUS OFF". This indicates the display is on but the filament
is not turned on and the sensor has not been activated yet. Read
this operating manual in its entirety before activating the sensor.
Refer to section 5.9 titled "Activating the sensor" for further details.

5.2

Emission Current
Either 4 mA or 100 µA (0.1 mA) emission current are available
settings for electron emission current.
1) In clean applications and operating at higher pressure ranges (5.00×10-6 Torr to 5.00×10-2 Torr) the 100 µA emission
current setting is preferred.
2) At lower operating pressures (1.00×10-9 Torr to
5.00×10-4 Torr) the 4 mA emission current setting should be
used.
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3) The emission current can also be set to automatically switch
between 4 mA and 100 µA. 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 5.00×10-6 Torr to 5.00×10-2 Torr,
the user may want to consider using the automatic emission
current switching feature of this instrument. Switching of the
emission current may be programmed to take place at any
pressure from 1.00×10-6 to 1.00×10-4 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, the 4 mA
emission current may provide improved operating lifetime
and measurement performance.

5.3

Overpressure shut down
The BAG302 is provided with factory set default values for overpressure shut down. The gauge will shut off automatically should
the pressure reach or rise above the pressure shut down values
shown below:
Factory set overpressure shut down values
Emission current
4 mA
100 µA (0.1 mA)

Overpressure shut down
(Torr)

(mbar)

(Pa)

1.00×10-3
5.00×10-2

1.33×10-3
6.66×10-2

1.33×10-1
6.66

The 100 μA emission current overpressure shut down setting
may be adjusted from 1E-05 Torr to 5E-2 Torr.
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5.4

Degas
Degas is used to rid the gauge sensor of adsorbed gas. Degas is
achieved by applying Electron Bombardment (EB) to the grid.
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 vacuum level is at or less than 5.00×10-5 Torr before
attempting to initiate degas.
• Power during degas is about 3 watts higher than the normal
operating power.
• Degas will automatically turn off after 2 minutes when using
factory default settings. Degas can be programmed for duration of 2 to 10 minutes.
• The BAG302 will continue to measure pressure while degas is
in progress.
• Degas will automatically turn off if the pressure exceeds
3.00×10-4 Torr during the degas cycle.
• Degas can be interrupted by turning the BAG302 filament off.

5.5

Filament Material Selection / Venting the
Chamber
The choice of which type of filament to use in the BAG302 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 on special request for use with gases not compatible
with yttria filaments.

1) Yttria coated iridium filament
In most general vacuum applications, the yttria coated iridium
filament is the best choice.
30
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Yttria coated 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 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 pressure gauge such as INFICON's
PGE300 or PGE500 convection gauge to know when to turn on
the ion gauge filament. The relay outputs of convection gauges
can be used to turn on the ion gauge filament.

2) Tungsten filament (available on special request only)
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 oxygen containing gases 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.
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NOTICE

Do not use an
nother gauge to automatically
turn off the io
on gauge when the
e ion gauge filame
ent in use is
constructed o
of tungsten (yttria coated filament is
s ok). The response time of other gauges may
m not allow for timely turn off
en filament leading to filament damage. Always
of the tungste
turn off the IG
G filament manuallly before pressure
e is to rise
above 1.00×1
10-3 Torr.

Note - Both typ
pes of filaments will
w suffer eventual damage if
operated at hig
gh pressures. The
e type and amountt of damage at
high pressure iis dependent upon
n the length of ope
erating time,
the pressure and the gas presen
nt.

5.6

User Interfface Basics
The user interfface is designed fo
or easy operation and a natural
progression of setup parameterss. This section giv
ves a brief experation for added clarity.
planation of op

There are four soft-keys located on the front pane
el, below the
display. These keys are used to select and progra
am the various
functions availa
able. During progrramming of the BA
AG302, the display will identiffy what each functtion key representts.
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To begin programming, press the MENU key. Press the ENTER
key to access the parameters and save the new settings. Press
the UP and DOWN key to select the desired menu and change
the parameters. Press the MENU key to return to the previous
menu or press repeatedly to return to the main screen. To continue setting additional parameters, scroll with the UP and
DOWN keys until you reach the desired parameter.

5.7

Factory-Set Default Parameters
The following is a summary of all factory-set default 1) values in
the BAG302 display menu.

SETUP DISP
−
−
−
−

SET CONTRAST [Factory default = 10]
MODE [Factory default = NORMAL]
FLIP SCREEN [Factory default = NORMAL]
SCREEN SAVER [Factory default = ON]

SETUP UNIT
−
−
−
−
−
−

UNITS [Factory default = TORR]
DEFAULTS [Factory default = MENU TO EXIT]
GAS TYPE [Factory default = N2]
CLR IG ERROR [Factory default = OFF]
OVER PRESS 100 [Factory default = 5.00E-02 TORR]
IG CNTL [Factory default = DIGI/RS485, (Factory default is
DIGI or Digital Input, see requirement for switching from DIGI
to RS485 mode at DIGI/RS485 section, below)]

1)

The above correspond to the Granville-Phillips® Series 354 Micro-Ion®
module factory settings. If you are replacing a Micro-Ion® module you do
not need to change any of the parameters programmed in the factory. If
you wish to make any changes refer to the next section for menu item
explanations.

tinb24e1-a

(2017-11)

33

If IG CNTL is set to FRONT PANEL, the Top Level Program Menu shown here in this section 5.7 will be modified; See section 5.8.2., - FRONT PANEL, for modified
Top-Level Program Menu choices when IG CNTL is set
for FRONT PANEL.

SETUP IG
− DEGAS TIME [Factory default = 2]
− SENSITIVITY [Factory default = Actual Sensor sensitivity
(nominal = 8-13)]
− FILAMENT NUM [Factory default = FILAMENT 1]
− RLY I LO TRP [Factory default = 1.00E-06 TORR]
− RLY I HI TRP [Factory default = 5.00E-06 TORR]
− RELAY I TEST [Factory default = OFF]
− FIL USAGE [Factory default = Displays to-date filament
usage]
− AUTO IE EN [Factory default = DISABLE]
− AUTO IE TRIP [Factory default = DISABLE]

ANALOG OUTPUT
− IG ANALOG CAL [Factory default = Factory Set]

SETUP COMMS
− BAUD RATE [Factory default = 19200, 8, N, 1]
− ADDR [Factory default = 1]
− ADDR OFFSET [Factory default = 0]

SERVICE MENU
− INFO [Factory default = FIRMWARE VERSION]
− OP TIME [Factory default = Displays to-date operating time]

34
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5.8

Programming
This section provides detailed information on programming and
configuration of various menus and submenus of the device. The
main, top-level menu choices shown starting at section 5.8.1
SETUP DISP (setup display) are what will be displayed when
factory defaults are set. If you set IG CNTL (ion gauge control) to
FRONT PANEL, the top-level menu choices change to include
easy access for control of IG ON, IG OFF, EMISSION SEL,
DEGAS ON and DEGAS OFF. The main, top-level programming
screen is arrived at by pressing the MENU key one or more
times. If you intend to operate the BAG302 using FRONT
PANEL control, please see Top-Level Program Menu when
FRONT PANEL is selected for IG CNTL in the SETUP UNIT
section 5.8.2 below for the ordered list of available choices when
in the top-level menu.
Follow the key entry sequences of menu

 or

and, finally, enter
 where the symbol  represents the act
of pressing the appropriate front panel soft-key. Please note that
changes to various control functions will not take effect until the
selected choice is entered by pressing the enter key
at the
desired menu choice and, in some cases, the menu key
is
pressed to return to the main pressure display screen. In some
cases, the enter key
must be pressed multiple times to scroll
the cursor (highlighted character) across the displayed menu
item until the last character of the displayed line is entered. For
example, when changing the value of a setpoint pressure (ON or
OFF) for the setpoint relays, note that the highlight cursor will
wrap around the menu choices if either one of the
or the
keys are pressed repeatedly.
The menu structure may be visualized as a cascading list of
choices navigated to and selected by pressing either the
or
the
and enter keys
. An example of navigating to a particular menu choice is given by:
The display is showing the pressure (vacuum) being measured.
By pressing the menu
key the display will show the top-level
menu choices (as shown in the leftmost, bold print menu choices
listed in section 5.7, above). If you choose to control the IG using
the front panel control mode, then the sequence of key entries is
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menu

 or
 until SETUP UNIT is highlighted
then, enter
 and,
 or
 until IG CNTL is highlighted then, enter
 and,
 or
 until FRONT
PANEL is displayed then, enter
. The display should now
revert back to the main pressure display. Now, if you press the
menu key
after setting up front panel IG control, you will see
the revised top-level menu with the additional choices of IG ON,
IG OFF, EMISSION SEL, DEGAS ON and DEGAS OFF listed
as:
• IG ON
• IG OFF
• SETUP DISP
• SETUP UNIT
• SETUP IG
• SETUP COMMS
• SERVICE MENU
• EMISSION SEL
• DEGAS OFF
• DEGAS ON

5.8.1

If you have performed the operations
as described in the example above to
set the BAG302 to FRONT PANEL
under the SETUP UNIT  IG CNTL
 FRONT PANEL program menu sequence, refer to the detailed explanation of each of the program choices
shown here, at the left, in the following sections. Quick reference to the
augmented top-level, main menu is
found at Top-Level Program Menu in
section 5.8.2

SETUP DISP
The following submenu choices allow you to setup the display
(DISP) to show the format you desire. These will be shown on
the front panel display when you press the enter key when
SETUP DISP is highlighted. Scroll to the menu of choice by
using either the
or
keys.
− SET CONTRAST [Factory default = 10]
This function sets the display contrast. Use the enter key
to access the CONTRAST menu and use the up and down
keys to select a number between 1 and 120. The contrast
setting of 120 provides the highest contrast (brightest) and 1
the lowest. Select the enter key again to save the value selected.
Note - Factory default setting optimizes display life.
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− MODE [Factory default = NORMAL]
Use the enter key
to access the MODE menu and use the
up and down keys to select the NORMAL or RESEARCH
display mode. Select the enter key again to save the desired
mode.
− NORMAL
This mode displays the most commonly used variables.
These are the measured pressure, the pressure unit, the gas
symbol, and filament and relay status. All these variables will
be displayed on the main screen simultaneously. In the following example, the measured pressure is 6.45E-9 Torr, Filament
#1 is on, gas is nitrogen and Relay I is on.

*Note - The indication "RLY I" disappears from the display
when the relay is not energized (turned off).
− RESEARCH
This mode displays the measured pressure, emission current,
ion current, filament voltage and filament current. In the following example, the measured pressure is 1.00E-9 Torr,
(Pressure unit is based on selected units in SETUP UNIT
menu). Emission current is 4.00E-3 amperes, Ion current is
4.00E-11 amperes, filament voltage is 1.5 V (dc) and filament
current is 1.9 amperes.
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− FLIP SCREEN [Factory default = NORMAL]
This allows the user to select a NORMAL display or have the
pressure measurement data displayed upside down. When
the BAG302 is mounted upside down, this selection is used to
invert the display screen 180 degrees for user convenience.
Note - When UPSIDE DOWN is selected, the user has to
save the setting and exit the menu before the measured
values are displayed.
− SCREEN SAVER [Factory default = ON]
The BAG302 uses an OLED type display which over an extended period of time can start to show divergence between
pixels that are on at all times verses pixels that are not. This
could result in pixels exhibiting a burned-in effect. To minimize
the burned-in effect, a screen saver function can be activated
by programming the SCREEN SAVER menu selection to ON.
With the screen saver function turned on, the display appearance changes every 12 hours. The display will appear in the
normal mode with a dark background color for the first
12 hours and will then switch to a back-lit background color
for the next 12 hours. If you like to have the 12 hour period
for the normal display mode to start at a specific time of the
day, simply access the SCREEN SAVER menu and change
setting to OFF and then ON again. This initiates the screen
saver function immediately.
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5.8.2

SETUP UNIT
T
− UNITS [Facctory default = TO
ORR]
Select from TORR, mBAR or PASCAL. Units selected are
used for all o
other settings.
− DEFAULTS
S [Factory default =MENU TO EXIT
T]
The module
e can be returned to
t the original facttory settings by
using the en
nter key
to set factory defaults. Note
N
- You
must re-ente
er the actual senssor SENSITIVITY value
v
marked
on the senso
or and reprogram other parameters
s as required.
− GAS TYPE [Factory default = N2]
Use the up a
and down keys to select from a table of 16 commonly used gases. Gas choicces are: N2, Air, O2, CO, H2O,
NO, Ar, CO2, Kr, SF6, Xe, Hg, He, Ne, D2 and H2.
CAUT
TION! If you inten
nd to use nitrogen as the default
gas setting e
even though the gas
g in use is not nitrogen, you
can select N2 from the menu, but you must manually apply a
gas sensitivity correction facto
or to the displayed
d measurement
e gauge with
and outputs (Refer to section 6 titled "Using the
different gasses").
− CLR IG ERR
ROR [Factory deffault = OFF]
When the BA
AG302 ionization gauge (IG) experriences an error
condition su
uch as OVERPRESSURE, emission
n failure, etc.,
the ion gaug
ge filament will turrn off and the mod
dule will stop
measuring p
pressure. Error me
essages will be displayed on the
BAG302 scrreen showing the error. This is inten
nded to prompt
the user to d
determine what the error condition is
i before the
filament can
n be turned on aga
ain. Once the caus
se of the error
has been de
etermined and ressolved, the error must
m
be cleared
before the filament can be turrned on again. The
e CLR IG
ows the user to cle
ear the IG error us
sing the front
ERROR allo
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panel push buttons, regardless of whether the IG CNTL mode
below is set to Front Panel, Digital Input (DIGI) or RS485.
− OVER PRES 100 [Factory default = 5.00E-02 TORR]
This allows the user to set a pressure value at which the IG
filament will automatically turn off when the emission current
is operating at 100 µA. No value higher than 5.00E-02 Torr,
equivalent, can be set.
Note - The user does not have the choice to select a turn off
point for the IG filament when the emission current selected is
4 mA. The IG filament turn off is always set to 1×10-3 Torr
when the emission current setting is 4 mA. When the 4 mA
emission current setting is selected the pressure must be at
1×10-3 Torr or less before the IG filament can be turned on.
− IG CNTL [Factory default = DIGI/RS485]
This allows the user to choose the source of control for the IG.
The IG can be controlled via digital inputs, RS485 commands
or front panel.
» DIGI/RS485
The DIGI/RS485 allows the application of either digital inputs or RS485 communication commands to operate the
BAG302. The default state of the DIGI/RS485 selection is
digital input (DIGI). This control mode requires grounding
pin 1 of the 9-pin D-sub male (DE-9P) ANALOG connector
to turn the IG filament to ON and activate the sensor.
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The user should verify the DIGI/RS485 is selected in the IG
CNTL submenu of the SETUP UNIT menu. When operating in the Digital Input (DIGI) mode, the IG filament can
only be turned on by continuously connecting circuit ground
(pin 2) to pin 1 of the DE-9P ANALOG connector. Degas
and emission current selection can also be set using the
digital inputs available on the DE-9P ANALOG connector.
Connect the ANALOG connector pins 2 and 8 together to
change from an emission current of 100 μA to 4 mA. See
section 3.3.2.1, ANALOG connector pin-out for details
related to Digital I/O connections. Connecting ANALOG
connector contact pin 6 to pin 2 will assert DEGAS when
the IG filament is in the ON state. An external control device like a PLC may be used to set pin 1 to ground (circuit
common) as long as the PLC circuit common (ground) is
tied to the BAG302 ANALOG connector pin 2.
To change from DIGI to RS485 communication mode, use
the 9-pin RS485 D-sub female (DE-9S) connector to connect the DATA A (-) and DATA B (+) RS485 signal lines.
The user should verify DIGI/RS485 is selected in the IG
CNTL submenu of the SETUP UNIT menu.
In order for the BAG302 to operate in the in the RS485
mode, the user must send a command to turn the IG to
OFF. If you have already turned the IG ON in the default
DIGI mode and you send the IG OFF command via RS485
to auto switch from DIGI to RS485 mode, the IG will turn
OFF. If the RS485 command to turn IG ON is sent, then
the IG will stay in the ON state and the control mode will be
auto switched to RS485.
The program code control logic is such that when switching
from DIGI controls to RS485 controls, the device will invoke
a 'safe state' if any RS485 command is sent to switch from
DIGI to RS485. A command sent to the BAG302 such as
IG ON/OFF, DEGAS ON/OFF or SET ION GAUGE EMISSION CURRENT will cause the BAG302 to automatically
switch from the DIGI mode to the RS485 control mode.
Sending READ commands such as read gauge pressure
will not accomplish this task. When operating in the RS485
mode, all other inputs are ignored (i.e., the host has control).
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Note - To change from the RS485 to another IG CNTL mode,
the reset command must be sent to the BAG302 or power must
be turned off and on. This will reset IG CNTL to the DIGl/RS485
factory default setting with the default state of this selection
being the Digital Input (DIGI) again.
» FRONT PANEL
This mode of operation allows the user to manually turn the
IG filament on/off, select emission current and turn degas
on/off using the front panel soft-keys. This is achieved by
selecting FRONT PANEL in the IG CNTL submenu of the
SETUP UNIT menu. In this case the FRONT PANEL overrides any other input and the DIGI/RS485 inputs are ignored. If FRONT PANEL is selected, the following TopLevel Program Menu will be displayed after the menu
key
is pressed. Compare the following program selection menu to the selection choices shown at section 5.7
for default program parameters and settings.
Top-Level Program Menu when FRONT PANEL is selected for IG CNTL
SETUP COMMS
IG ON (A)
SERVICE MENU
IG OFF (A)
SETUP DISP
EMISSION SEL (B)
DEGAS OFF (C)
SETUP UNIT
SETUP IG
DEGAS ON (C)

42

(A)

IG ON/OFF [Factory default = OFF] If the IG is in the default
OFF state, select the IG ON line in the displayed menu and
then press enter key
to turn the IG ON. The device will
respond immediately to either entry of IG ON or IG OFF when
selected and enter key
is pressed.

(B)

EMISSION SEL [Factory default =100UA] Access setting to
change emission current to 4 mA or 100 µA.
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(C)

5.8.3

DEGAS ON/OFF [Factory default = OFF] Access setting to
turn degas on or off. Degas operation may be invoked immediately when the IG filament is in the ON state by pressing
the enter key
after selecting DEGAS ON in the main TOPLEVEL Program Menu. The device will respond immediately
after the enter key
is pressed for either DEGAS ON or
DEGAS OFF.

SETUP IG
− DEGAS TIME [Factory default = 2]
The length of time in minutes degassing will run after it is initiated. Degas cycle can be selected from 2 to 10 minutes.
− SENSITIVITY [Factory default = Actual Sensor sensitivity
(nominal = 8-15)]
The actual sensitivity value of each ion gauge sensor is
marked on the end plate below the electronic enclosure. The
sensitivity value is designated with the letter "S" and it is a
number that normally ranges between 8 and 15. The actual
sensitivity value of the ion gauge sensor is programmed in the
electronics at the factory prior to shipment. The sensitivity
value may be adjusted by the user from 2 to 99. Ion gauge
pressure readings are calibrated for nitrogen. If you use a different species of gas or mixture of gases other than the 16
gases listed under the GAS TYPE submenu of the SETUP
UNIT menu, you will be required to either make manual corrections to the pressure readout or compensate the reading.
The sensitivity adjustment function of the BAG302 you are
using to measure the pressure of a gas other than nitrogen/air
may be set to compensate the reading. Compensating the
pressure reading using the sensitivity adjustment method may
not be possible for certain gases if the sensitivity correction
factor results in a calculated sensitivity outside the adjustment
range. User assumes all risks if sensitivity is set to a
value different than the actual sensor sensitivity.
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− FILAMENT NUM [Factory default = FILAMENT 1]
Allows user to select which filament to operate: Filament 1 or
Filament 2
Note - When using yttria coated filaments, it is highly recommended to periodically alternate operating Filaments 1 and 2.
An inactive filament not operating for an extended length of
time may result in that filament failing to establish emission
current when it is eventually used, especially in dirty applications.
− RLY I LO TRP [Factory default = 1.00E-06 TORR]
The relay is energized when pressure reaches this setpoint.
If RLY I LO TRP is programmed to a lower value than RLY I
HI TRP, relay will energize when pressure drops below the
RLY I LO TRP setting. Relay will then de-energize when pressure rises above RLY I HI TRP.
If RLY I LO TRP is programmed to a higher value than RLY I
HI TRP, relay will energize when pressure rises above the
RLY I LO TRP setting. Relay will then de-energize when pressure drops below RLY I HI TRP.
The range of adjustment for setpoint pressure is 1.00E-11 to
3.00E-02 Torr. Setting the setpoint pressure below
1.00E-09 Torr may not be useful since the device has a low
end measurement capability of 1.00E-09 Torr.
Note - If you have an older version of BAG302 with firmware
number 1769-107 or lower (See INFO submenu in SERVICE
MENU screen) the RLY I LO TRP setpoint corresponds to the
turn on point for the relay. The relay will turn on when the
pressure drops below this setting. With this older version of
the firmware you will not be able to set the RLY I LO TRP
value higher than the RLY I HI TRP. If you try to set the RLY I
LO TRP to a value higher than RLY I HI TRP, the BAG302 will
revert back to the original RLY I LO TRP value. To do this correctly so that the BAG302 will accept the new setting for the
RLY I LO TRP, you must first select the RLY I HI TRP listed
below and increase that value to a number higher than the
value of RLY I LO TRP you are trying to set.
44
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− RLY I HI TRP [Factory default = 5.00E-06 TORR]
The relay is energized when pressure reaches this setpoint.
The relay is de-energized when pressure reaches this setpoint.
If RLY I HI TRP is programmed to a higher value than RLY I
LO TRP, relay will de-energize when pressure rises above the
RLY I HI TRP setting. Relay will energize when pressure
drops below RLY I LO TRP.
If RLY I HI TRP is programmed to a lower value than RLY I
LO TRP, relay will de-energize when pressure drops below
RLY I HI TRP setting. Relay will then energize when pressure
rises above RLY I LO TRP.
The range of adjustment for setpoint pressure is 1.00E-11 to
3.00E-02 Torr. Setting the setpoint pressure below
1.00E-09 Torr may not be useful since the device has a low
end measurement capability of 1.00E-09 Torr.
− RELAY I TEST [Factory default = OFF]
This allows the user to manually toggle the relay on and off to
test for correct external circuit wiring and ensure polarity is as
desired.
− FIL USAGE [Factory default = all at zero]
This allows the user to view how many hours each filament
has been turned on and how many hours degassing has been
applied to each filament. The display in this screen provides
the following data:
F1: # H (Number of hours filament 1 has been in use).
F2: # H (Number of hours filament 2 has been in use).
D1: # H (Number of hours filament 1 has been degassed).
D2: # H (Number of hours filament 2 has been degassed).
The F1 and F2 hours of use are factory set to 0.0H after initial
device burn-in, test and calibration.
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− AUTO IE EN [Factory default = DISABLE]
This allows the user to enable or disable the automatic emission current switching feature of the instrument.
− AUTO IE TRIP [Factory default = DISABLE]
The default setting is DISABLED if AUTO IE EN above is set
to DISABLE. If AUTO IE EN is set to ENABLE, then AUTO IE
TRIP value allows the user to select the pressure at which the
auto switching of the emission current takes place. The user
has the choice of programming the AUTO IE TRIP point anywhere between 1.00E-06 to 1.00E-04 Torr.
Example: If AUTO IE TRIP point is set to 1.00E-05 Torr, then
the ion gauge can operate at an emission current of 100 µA
over a pressure range of 5.00E-02 Torr to 1.00E-05. The
emission current will then automatically switch to 4 mA for
pressure ranges below 1.00E-05 Torr.

5.8.4

ANALOG OUTPUT
− IG ANALOG CAL [Factory default = Factory Set]
This has been pre-set in the factory and is used to optimize
the analog output calibration. It is recommended that the user
not make this adjustment unless the displayed pressure on
the BAG302 and the resulting pressure recorded from the
analog output do not match closely.
To perform the analog output calibration, connect the analog
output to a high resolution voltmeter, your system, PLC, etc.
Evacuate your vacuum system to a low enough pressure for
the IG to operate. Establish a system pressure so that the displayed IG reading is preferably at the high end of any decade
(for example 9.00E-05 as opposed to 1.00E-05). Press the
ENTER key when in the IG ANALOG CAL menu to see the
next screen which allows you to calibrate the analog output.
Use the UP or DOWN keys to adjust the analog output to
match the corresponding displayed pressure.
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Example: After pressing the ENTER key in the IG ANALOG
CAL menu the next screen (analog output calibration screen)
is displaying a pressure of 9.00E-05 Torr. Based on the equation and table given in section 7 the expected analog output at
9.00E-05 Torr is 5.9542 V. Use the UP or DOWN keys to set
the analog output to 5.9542 V as recorded by your voltmeter.
Alternatively, if the IG analog output is used to display the IG
pressure on your PLC or system display console, simply use
the UP or DOWN keys so that the IG pressure displayed by
your PLC (pressure established at the high end of any decade
preferred) matches the IG pressure displayed in the analog
output calibration screen. When done press the ENTER key
to save the settings. Note - As you adjust the analog output,
the number you are changing in the analog output calibration
screen represents the millivolts offset from zero volts that is
being used internally for the analog output gain adjustment.

5.8.5

SETUP COMMS
− BAUD RATE [Factory default = 19200, 8, N, 1]
This sets the baud rate for the RS485 communications. The
baud rate can be set to other values manually using the front
panel soft-keys.
− ADDR [Factory default = 1]
This is the lower nibble of the one byte RS485 device address. Assuming the address offset (ADDR OFFSET) is equal
to 0, setting the ADDR to a 5 will make the address be 0x05 in
hexadecimal. A 15 in decimal will set the ADDR to 0x0F in
hexadecimal.
− ADDR OFFSET [Factory default = 0]
This is the upper nibble of the one byte RS485 address. Assuming the address (ADDR) is 0, setting the address offset
(ADDR OFFSET) to a 5 will make the address be 0x50 hexadecimal. Setting the offset to 16 will make the address be
0x10 hexadecimal (see following table).
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┌----------------BINARY ADDRESS-----------┐
ADDRESS
DECIMAL

5.8.6

┌-----------------------ONE BYTE-------------------┐
(BINARY)

ADDRESS
HEXADECIMAL

ADDR OFFSET
┌Upper nibble┐

ADDR
┌Lower nibble┐

1

0000

0001

5

0000

0101

05

15

0000

1111

0F

16

0001

0000

10

01

SERVICE MENU
− INFO
This screen provides the installed firmware version number.
For example, when this menu choice is selected, a number
such as '2444-100' may be displayed. The firmware part
number is '2444' and the version is '100'.
− OP TIME
This screen provides information on how long the unit has
been powered on regardless of filament operation.

5.9

Activating the Sensor
Before you turn on the IG filament and activate the sensor, make
sure you understand all instructions and information provided in
this operating manual. You can activate the sensor by one of the
following methods:
1) Front Panel (Manually using front panel soft-keys - see IG
CNTL and FRONT PANEL in section 5.8.2)
2) Digital Input (see IG CNTL in section 5.8.2)
3) RS485 commands (see IG CNTL in section 5.8.2)
4) Using a Convection gauge relay to activate the hot cathode
sensor – Digital Input mode
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Because the useful operating range of the INFICON BAG302
Bayard-Alpert Hot Ion Gauge is from 1.00×10-9 Torr to
5.00×10-2 Torr, another vacuum gauge capable of measuring
pressures above 5.00×10-2 Torr should be used to determine
when to turn on the IG filament and activate the sensor. This can
simply be a manual operation by the operator using the programming soft keys, or automated by having the BAG302 in the Digital Input mode and using control signals from another gauge
such as an INFICON convection enhanced pirani (CG) gauge.
The latter is a recommended method of operating the hot
cathode gauge. For example, you may use an INFICON
PGE300 or the PGE500 convection gauge to activate or deactivate the hot cathode sensor. The setpoint relay from the
PGE300 or PGE500 can be physically wired to the hot cathode
ANALOG connector. (See typical connection scheme below).
The relays in the PGE300 or PGE500 can be configured to energize at the desired pressure at which the hot cathode sensor will
be activated. The hot cathode sensor is activated (operational)
by applying a continuous ground thru the relay connections of
the PGE300 or PGE500. The sensor is deactivated when relay is
de energized discontinuing the application of ground.

Using a convection gauge to activate the hot cathode
sensor
Note - It may take up to 8 seconds for the BAG302 transducer
filament to turn on after it has received a turn on command via
the front panel push button, Digital Inputs, or RS485 command
control modes. The ion gauge measurement screen may display
"UNIT STATUS OFF" during the time that the BAG302 is starting
the emission and stabilizing the measurements.
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6

Using the gauge with different gases
INFICON gauge transducers and modules are calibrated for
nitrogen gas.
Read the following information very carefully if you intend
to use a gas other than nitrogen or air.
The BAG302 offers the user the choice to use the factory default
gas type N2 or select from a table of 16 most commonly used
gases in the menu.

1) Selecting a specific gas other than nitrogen
If a specific gas other than N2 is selected from the menu, the
BAG302 will automatically apply the conversion factor to the
measurement. The specific gas symbol will also be displayed
along with its measurement value. In this case no correction factor needs to be applied to the BAG302 measurements. The user
must ensure all operators are aware the display measurement
represents the true measurement value specific to the selected
gas.

2) Using nitrogen as the default gas
If you intend to use nitrogen as the default gas even though the
gas in use is not nitrogen, you can select N2 (nitrogen) from the
menu, but you must manually apply a gas sensitivity correction
factor to the displayed measurement and analog output. Post a
label on your ion gauge display showing the correction factor if
you intend to select nitrogen as the gas and apply manual correction factors verses selecting specific gases from the menu.
The following table provides some typical correction factors. To
correct the measurements, divide the measured pressure by the
correction factors:

50

tinb24e1-a

(2017-11)

Gas Sensitivity Correction Factors
Gas
He

Sensitivity
Correction Factor
0.18

Gas

Sensitivity
Correction Factor
1.12

H2O

Ne

0.30

NO

1.16

D2

0.35

Ar

1.29

H2
N2

0.46
1.00

CO2
Kr

1.42
1.94

Air

1.00

SF6

2.50

O2

1.01

Xe

2.87

CO

1.05

Hg

3.64

Example:
The BAG302 is selected for nitrogen. The gas in use is argon.
The measured pressure is displayed at 1.00×10-6 so the actual
pressure of argon is:
P (argon) =
gas

. ×
.

= .

×

Torr true pressure of argon

The correction factor must be applied to both the display and
analog output over the entire pressure range measured by the
ion gauge.
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7

Analog Output
A) The log-linear output signal and pressure are related by the
following formulas when units of measurement is in Torr and
mbar:
V= log10(P) + 10
P= 10(volts – 10)
Where P is the pressure in Torr or mbar, and V is the output
signal in volts.
B) The log-linear output signal and pressure are related by the
following formulas when units of measurement is in pascals:
V= log10(P) + 8
P= 10(volts – 8)
Where P is the pressure in Pascals, and V is the output signal in
volts.
The output voltage is zero when pressure is at 1.0E-10 Torr.
Log-Linear Analog Output

52

Pressure (Torr)

Voltage

1.0E-10

0.0

1.0E-09

1.0

1.0E-08

2.0

1.0E-07

3.0

1.0E-06
1.0E-05

4.0
5.0

1.0E-04

6.0

1.0E-03

7.0

1.0E-02

8.0

5.0E-05
See notes

8.698
≥10
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Notes - The ou
utput voltage willl switch to above
e +10 V (dc)
under the follo
owing conditions
s:
1) The filamen
nt is turned off or any
a IG fault condittion.
2) The pressure exceeds 1.00×10-3 Torr at 4 mA emission
current.
A emission
3) The pressure exceeds 5.0×10-2 Torr at 100 µA
current.
The following cchart shows the grraphical results off table and formulas above. P
Pressure is plotted
d on the X-axis with a log scale;
the output sign
nal is plotted on the Y-axis on a linear scale.

A) >10 V (dc). See the condition
ns listed above wh
hich will cause
the output to sw
witch to >10 V (dcc). These condition
ns are above.

tinb24e1-a

(2017-11)

53

8

RS485 serial communications

8.1

Device Specific Serial Communication Info
The standard BAG302 model provides RS485 serial communications. The following information and the RS485 command protocol summary listed on the next page should be used to set
serial communications with the device.
1)

Default settings are 19200 baud rate, 8 data bits, No Parity,
1 stop bit [Factory default; 19200, 8, N, 1].

2)

The baud rate can be set to different values using the front
panel soft-keys.

3)

Minimum interval between commands sent out over the
RS485 bus is 50 msec.

4)

The stop bit is always 1.

5)

All Responses are 13 characters long.

6)

'xx' is the address of the device (00 thru FF).

7)

<CR> is a carriage return, a non-printable character. Do
not enter <CR> from your keyboard. A carriage return, nonprintable character may be entered as the Unicode C0
controls specified value: 0D hexadecimal (13 decimal).
From your keyboard, a key entry sequence of CNTL-M
may be used to obtain the required character for a carriage
return when using certain terminal emulator programs.

8)

'_' represents a 'space' character. Press the space bar on
your keyboard. Do not enter a '_' (underscore) character.

9)

The 'z' in the set or read trip point commands is a plus (+)
or minus (-). The plus (+) is the 'turns on below' setpoint
and the minus (-) is the 'turns off above' setpoint.

10) All commands sent to the module start with a '#' character,
and all normal responses from the module start with a '*'
character. Error responses start with a "?".
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11) A valid address must be used [Factory default = 1]. The
BAG302 will not respond to a command with an invalid address.
12) The command syntax examples used in the protocol summary table for ASCII are shown in scientific notation. However, floating point notation is acceptable as long as a leading digit is entered as '0.' or '1.', etc. There must be a digit
to the left of the decimal point. For example, when constructing the syntax for the command to set the CGn zero
value (e.g., #xxTZn_x.xxE-pp<CR> when using scientific
notation), use either #xxTZn_0.00<CR>, or
#xxTZn_0<CR>. A simple '0' is valid for the pressure entry.
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56
Power up the filament and start #xxIGy<CR>
reading pressure.
(e.g., #01IG1<CR>)
y=1=Turn ON
y=0 Turn OFF
Start a degas cycle or turn off
degas.

TURN IG ON/OFF

TURN DEGAS
ON/OFF

SET EMISSION
CURRENT

Set the communications
#xxSAuu<CR>
(RS485) address offset (upper (e.g., #01SA10<CR>)
nibble) (1)
where uu=00 or 10 or 20 or 30

SET ADDR OFFSET

tinb24e1-a

(continued)

Choose either 4mA or 100 µA #xxSEy<CR>
emission current.
(e.g., #01SE1<CR>)
y=1=4mA
y=0=100μA

#xxDGy<CR>
(e.g., #01DG1<CR>)
Y=1= Turn ON
y=0= Turn OFF

#xxRD<CR>
(e.g., #01RD<CR>)
where xx = the two digit address of
the device (node)

Read the current displayed
pressure of the ion gauge in
Torr

READ ION GAUGE
PRESSURE

COMMAND SYNTAX

BRIEF DESCRIPTION

COMMAND

*xx_PROGM_OK<CR>

*xx_PROGM_OK<CR>

y=0=IG OFF (clears any
IG errors)

*xx_PROGM_OK<CR>

*xx_PROGM_OK<CR>

*xx_y.yyEzyy<CR>
where y.yy = mantissa,
z = sign of the exponent,
i.e., +/- and pp = the
exponent.
(e.g., *01_1.53E-06<CR>)
When IG is
off:*01 9.90E+09<CR>

RESPONSE

8.2
RS485 Command Protocol Summary

(2017-11)
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Choose Filament 1 or 2.

Set 100 µA overpressure turn-off
point.

SET FILAMENT

SET OVER
PRESSURE
SETPOINT

#xxSOy.yyE-yy<CR>
(e.g., #01SO4.00E-02<CR>)

#xxSFy<CR>
(e.g., #01SF1<CR>)
y=1 for F1
y=2 for F2

COMMAND SYNTAX

READ IG ON/OFF
STATUS

#xxIGS<CR>
(e.g., #01IGS<CR>)

(continued)

Find out if filament is powered up
and gauge is reading.

#xxSLzy.yyEzyy<CR>
SET TRIP POINT FOR Set the ‘turns on below’ (+)
RELAY I
pressure point for relay I and set the (e.g., #01SL+4.00E+02<CR>)
‘turns off above’ (-) pressure point (e.g., #01SL-5.00E+02<CR>)
For the ‘z’ preceding the ‘y.yy’ value,
for relay I.
a ‘+’ = ‘turns on below’ the setpoint
pressure and a ‘-‘ = ‘turns off above’
the setpoint pressure for RLY I

BRIEF DESCRIPTION

COMMAND

Table "RS485 command protocol summary" (continued)

*xx_0_IG_OFF<CR>
*xx_1_IG_ON_<CR>

If the ‘turns off above’ (-)
pressure setpoint is less
than the value of the ‘turns
on below’ (+) setpoint, an
error message of ?01
SYNTX ER<CR> will
result.

*xx_PROGM_OK<CR>

*xx_PROGM_OK<CR>

*xx_PROGM_OK<CR>

RESPONSE
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Find out emission current level.

Finds out the cause of the controller #xxRS<CR>
shutdown (2)
(e.g., #01RS<CR>)

Read the part number and revision #xxVER<CR>
number (version) of the firmware. (e.g., #01VER<CR>)
Force unit to return ALL settings
#xxFAC<CR>
back to the way the factory pro(e.g., #01FAC<CR>)
grammed them before shipment. (1)
Set the communications baud rate #xxSByyyyy<CR>
for RS485. (1)
(e.g., #01SB19200<CR>)

READ EMISSION
CURRENT STATUS
READ IG MODULE
STATUS

READ SW VERSION

SET FACTORY
DEFAULTS
SET BAUD RATE

(continued)

#xxSES<CR>
(e.g., #01SES<CR>)

*xx_PROGM_OK<CR>

*xx_PROGM_OK<CR>

*xx_mmmm-vv<CR>
e.g., *01_001769103<CR>

*xx_00_ST_OK<CR>
*xx_01_OVPRS<CR>
*xx_02_EMISS<CR>
*xx_08_POWER<CR>
*xx_20_ION_C<CR> (3)

*xx_0.1MA_EM<CR>
*xx_4.0MA_EM<CR>

*xx_0_DG_OFF<CR>
*xx_1_DG_ON_<CR>

#xxDGS<CR>
(e.g., #01DGS<CR>)

Find out if the module is currently
degassing.

RESPONSE

READ DEGAS
STATUS

COMMAND SYNTAX

*xx_y.yyEzyy<CR>
(e.g., *01+2.60E-06<CR>)
(e.g.,*01-7.60E-06<CR>)

BRIEF DESCRIPTION

READ TRIP POINT for Read the ‘turns on below’ pressure #xxRLz<CR>
RLY I
point for RLY I and read the ‘turns (e.g., #01RL+<CR>)
off above’ pressure point for RLY I. (e.g., #01RL-<CR>)

COMMAND

Table "RS485 command protocol summary" (continued)
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Set the communications to ODD
parity, 7 bits for the RS485. (1)
Set the communications to EVEN
parity, 7 bits for the RS485. (1)

If the UNL command is enabled by #xxUNL<CR>
the TLU command, the UNL com- (e.g., #01UNL<CR>)
mand must be executed in sequence prior to the SB, SPN, SPO,
and SPE commands. Not sending
the UNL will yield a response of
?xx_COMM_ERR<CR>. If UNL is
not enabled, then a response would
be ?xx_SYNTX_ER<CR>.
The TLU command will toggle the #xxTLU<CR>
state of the UNL function. When
(e.g., #01TLU<CR>)
the response is UL_ON, then UNL
is required to execute SB, SPN,
SPO, and SPE. When response is
UL_OFF, then UNL is not required
and sending a UNL will generate a
?xx_SYNTX_ER<CR>.

SET ODD PARITY
SET EVEN PARITY
UNLOCK COMM
PROGRAMMING
(UNL)

TOGGLE UNL
FUNCTION (TLU)

(continued)

#xxSPE<CR>
(e.g., #01SPE<CR>)

#xxSPO<CR>
(e.g., #01SPO<CR>)

#xxSPN<CR>
(e.g., #01SPN<CR>)

Set the communications to NO
parity, 8 bits for the RS485. (1)

SET NO PARITY

COMMAND SYNTAX

BRIEF DESCRIPTION

COMMAND

Table "RS485 command protocol summary" (continued)

*xx_1_UL_ON_<CR>
*xx_0_UL_OFF<CR>

*xx_PROGM_OK<CR>

*xx_PROGM_OK<CR>

*xx_PROGM_OK<CR>

*xx_PROGM_OK<CR>

RESPONSE
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No response

RESPONSE

NOTE - Either floating point notation, or scientific notation may be used in the commands which require a
pressure value entry; either may be used. When using float values, be sure to place a numeral in the
placeholder immediately to the left of the decimal point.

(3) The ‘*xx_20_ION_C<CR>‘response to an Ion Current failure error is not a response available with G-P
Micro-Ion® products.

(2) After power is cycled, the first #xxRS<CR> query will return a *xx_08_POWER<CR>. A second
#xxRS<CR> query will return *xx_00_ST_OK<CR>. Now, if, for example, power was cycled and an
EMIS FAIL error occurred when a subsequent IG ON condition was attempted, the response to the
#xxRS<CR> query will be the sum of the ‘08’ for Power and ‘02’ for EMIS FAIL in hexadecimal or ‘0A’.
In other words, the response to the #xxRS<CR> command sent after the power cycle and emission
failure events occurred will be *xx_0A_EMISS<CR>.

(1) Commands marked with a (1) under the “BRIEF DESCRIPTION” column will not take effect until after
the RESET command is sent or power is cycled. This protocol was designed to be compatible with the
Granville-Phillips® Series 354 Micro-Ion®.

Reset the device as if power was
#xxRST<CR>
cycled (Required to complete some (e.g., #01RST<CR>)
of the commands.)

RESET

COMMAND SYNTAX

BRIEF DESCRIPTION

COMMAND

Table "RS485 command protocol summary" (concluded)

9

Service

9.1

Calibration
Every INFICON module is calibrated prior to shipment using
nitrogen. Care should be exercised when using gases other than
nitrogen (N2) / air (see Section 6 titled "Using the gauge with different gases").
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62
Ion gauge cannot be
turned on

Re-check for leak in the system; recheck that all metal seals are used
when operating below 1.0×10-7 Torr

tinb24e1-a

(continued)

Pressure exceeds 1.00×10-3 Torr at Decrease pressure below required
4 mA emission
value

Leak in the vacuum system

The gauge sensor tube is contami- Degas the sensor or replace the sennated
sor

Sensor has been dropped causing Replace the ion gauge sensor tube
mechanical damage

The process gas is different from
Apply gas sensitivity correction factor
the gas (Nitrogen) used to calibrate if applicable or select the appropriate
the BAG302
gas from the BAG302 display menu

Sensor not in the proper location to Ensure the sensor is located in apmeasure system pressure
propriate location

Check cable connections and verify
that power is being supplied

The connector may not be wired
correctly
Readings appear very
different from expected
pressure

Check cable connections and verify
that power is being supplied

No power

Display is off / blank

Possible Solution

Possible Cause

Indication

9.2
Troubleshooting

(2017-11)
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Possible Cause
-2

Switch to the other filament, replace
sensor or electronics

Switch to the other filament replace
Ion gauge sensor tube due to possible
filament failure or contamination

Decrease pressure below required
value

Possible Solution

System pressure above 5.0×10-5 Torr

Decrease pressure below the required
value

Setpoint does not actuate

Incorrect setup

Check setpoint setup

Voltage to filament too high Filament contaminated or near end of Switch to the other filament or replace
its life
sensor

Unable to initiate degas

Research Screen shows fila- Filament is contaminated or burned out Switch to the other filament or replace
ment voltage and filament
sensor
current are present but
gauge is shutting off

Research Screen shows fila- Filament is open
ment Voltage is present but
filament current stays at 0

Emission Control not functioning

Ion gauge cannot be turned Pressure exceeds 5.0×10 Torr at
on
0.10 mA (100 µA) emission

Indication

Table "Troubleshooting" (concluded)
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LV Failure

Switch to 4 mA emission current and
attempt repeated filament starts to
clean filament

Contact INFICON

tinb24e1-a

Reduce pressure
Contact INFICON

System pressure too high
The Filament voltage could not be
established. Electronics Failure
(continued)

Replace the ion gauge sensor tube

End of filament life

Gauge contamination, possible
Switch to second filament, degas
coating on filament or grid surfaces

The desired emission current (IE)
could not be established.

Electrometer failure

The ion current (IC) is below the
Determine source of contamination
minimum parameter. Sensor
contamination, possible coating on Replace the ion gauge sensor tube
collector inhibiting ion collection

ION CUR FAIL

EMIS FAIL

The calculated pressure is greater Change to 100 μA emission current
than maximum setting for emission which will operate at higher pressures
current. System pressure too high or reduce pressure

OVERPRESSURE

Possible Solution

Possible Cause

Indication

9.3
Troubleshooting - Error Messages
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Replace electronics

Filament 1 or 2 is open

Faulty electronics

LV OVR PWR

F1 or F2 OPEN

Note - Once the cause of the IG error has been determined and resolved the IG error must be cleared
before the IG filament can be turned on again. The method by which the error is cleared is dependent on
the IG CNTL submenu of the SETUP UNIT menu selected. The IG error can be cleared by one of the
following three methods:
1) If Input control menu (IG CNTL) is set to DIGI (digital Input), then remove ground connection (PIN 2)
from PIN 1 of the analog connector. Next, apply ground to Pin 1, i.e., reconnect pin 1 to pin 2 of the
ANALOG connector to turn the IG filament on.
2) If Input control menu (IG CNTL) is set to RS485, then send an off command to clear the error. Next,
send an on command to turn the IG filament on.
3) If Input control menu (IG CNTL) is set to FRONT PANEL, first access the CLR IG ERROR submenu of
SETUP UNIT menu. Press Enter to clear the error and exit. Next, turn on the IG filament in the FP
OPERATE submenu of the SETUP UNIT menu.

The power applied to the filament is at Contact INFICON
maximum without establishing an
emission current
Switch to the other filament or replace
the ion gauge sensor transducer
(IG4yx)

Possible Cause

Indication

Possible Solution

Table "Troubleshooting - error messages" (concluded)

9.4

Troublesho
ooting - Filam
ments F1 or F2
F Open
If a filament is open, then trying to start the filament will result in
yed error meserror messages "F1 or F2 open"" or similar display
aments but in
sages. This errror may be an indication of open fila
some cases it ccould also be an indication of faulty
y electronics.
To determine w
whether the proble
em is caused by either
e
a failed
filament or the electronics, refer to section 9.8 and
d follow instruce the ion gauge tra
ansducer from the
e control modtions to remove
ule. Measure th
he resistance (ele
ectrical continuity) of filaments 1
and 2 as show
wn below. A good, intact filament will indicate a resistance of 0.2 ohms on your ohmmeter.

9.5

R & D (Res
search) Diagn
nostic Display
y
In addition to th
he normal pressurre measurement screen
s
the
BAG302 provid
des a diagnostic display
d
screen that allows you to
monitor the me
easurements of the critical electrical parameters
used for measu
urement of very lo
ow pressures, i.e., high vacuum,
made by the io
onization gauge.
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Over time, the hot cathode (filament) of the ionization gauge may
degrade. The BAG302 coated iridium filaments are made using
yttrium oxide to lower the work function of the heated wire material and enable substantial emission of electrons from the hot
cathode. These electrons are accelerated in an electric field toward the grid structure of the ionization gauge device. The electron emission is commonly referred to as the 'Emission Current'.
As the emission current electrons orbit within the electric field
formed by the bias voltages applied to the grid, collector and
filament electrodes, the molecules that the gas is comprised of
will be ionized by these energetic electrons.
The positive ions that are created within the grid structure are
captured in another electric potential field created by the grid
structure (at +180 V (dc) with respect to ground potential) and
the collector wire (at zero volts, i.e., ground potential). In simple
terms, the ions collected by the collector electrode (a small
diameter wire within the grid electrode structure) are measured
with an electrometer circuit connected to the collector. The
amount of ion current measured is directly proportional to the
density of the gas within the ion gauge transducer. This ion current is commonly referred to as the 'Collector Current'.
From the collector current measured, which is directly proportional to the gas density inside the ion gauge transducer enclosure, the pressure inside the ion gauge transducer can be calculated.
The R&D display screen is a very useful diagnostic tool to troubleshoot issues with the sensor or the electronics. To access this
screen, go to the SETUP DISP menu, select the MODE and then
select RESEARCH.
This mode displays the measured pressure, emission current,
ion current, filament voltage and filament current. In the following
example, the measured pressure is 1.00E-9 Torr, (Pressure unit
is based on selected units in SETUP UNIT menu). Emission current is 4.00E-3 amperes, Ion current is 4.00E-11 amperes, filament voltage is 1.5 V (dc) and filament current is 1.9 amperes.
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Example - R&D Display of Critical Hot-Cathode Ion Gauge
Measurement Parameters

The Pressure, Ion Current (Collector Current) and Emission Current are indications that the ionization gauge transducer is operating and pressure (vacuum) is being measured. In the above
example, most of the critical, measured quantities required for
the calculation of measured pressure are displayed. The relationship of these parameters leads to the calculation of pressure
given by P = IC • (IE • S)-1 where IC is the Ion Current, IE is the
Emission Current and S is the sensitivity of the specific ion
gauge sensor.
The pressure indication may be checked by using the displayed
values and calculating the pressure as indicated by the BAG302.
Other important information such as Filament Voltage and Filament Current are also given in the R&D display screen. These
values vary widely dependent upon filament design type, material used for constructing the filament, filament condition and
operating emission current. The product of the filament voltage
and current is the power dissipation (V•A) required to maintain
the set emission current. The interpretation of these displayed
values is a qualitative measure. The values will change over time
dependent upon the pressure, filament coating condition and
possibly even surface properties of the grid electrode. It is a
good practice to make note of these values at initial installation
and from time-to-time during the operating lifetime of the ion
gauge sensor.
A new BAG302 may operate at 100 μA emission current with
only 3 to 4 watts of power required (e.g., 1.5 V @ 2.0 A). By in68
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creasing the emission current to 4 mA, the power requirement
may increase to 4 or 5 watts (e.g., 2.0 V @ 2 to 2.5 A). Again,
the values mentioned here are representative; the actual values
you may see for the BAG302 you are using will be different and
will vary over time and from device to device. In general, keeping
a record of the filament heating power (given by the Filament
Voltage and Filament Current readings) will aid you in monitoring
the condition of your gauge filaments over time and, perhaps,
give you an indication of when to schedule replacement of either
the device or the filament assembly.
In cases where the ion gauge sensor does not turn ON or does
not stay in the ON condition after you have made sure that the
pressure is below the maximum permissible pressure for the
emission current setting you have chosen, you will be able to
monitor the values displayed in the R&D screen and determine if
the turn ON / stay ON trouble is related to filament condition.
There are maximum operating levels for filament voltage and
current; if either of these is exceeded the BAG302 control circuitry will sense the condition and force an OFF condition.
The R & D (Research) Ion Gauge Diagnostic Display is intended
to assist you in using the information provided in this display as a
means to ascertain if the ion gauge transducer is performing as
expected under your vacuum chamber operating conditions.
There are various causes of trouble that at times may make it
difficult to use a single measurement parameter as an indicator
of what the problem is. In general, if you have monitored and
recorded the values displayed in the R & D (Research) screen
over time, you may be able to detect a pattern or trend that, if
correlated to a particular failure mode, may prove to be a valuable indication of probable cause.
The values of filament voltage and current presented below are
approximate values that one may see in the Research screen.
The representative, average values used in this table may vary
depending on the condition of the filament and the vacuum
chamber environment. For example, you may see a reading of
2.0 V at 100 μA emission current with a corresponding filament
drive current of 2.1 A. This doesn’t mean that because the voltage is higher than the value listed (1.7 V) above that there is a
problem with the IG. The readings taken should be viewed with
the notion that there may be an indication of reaching end-ofuseful filament lifetime if the power required to sustain emission
current continues to increase over time.
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BAG302 filament voltage is
greater than 2.3 V and
filament current is greater
than 2.7 A with emission
current = 4 mA

Filament nearing end-of-usefuloperating-life

BAG302 may be operated at either
100 μA or 4 mA emission current
setting. If trouble with maintaining 4
mA emission current (Ie) persists,
switch to 100 μA emission current.

Switch to second filament or replace
ion gauge sensor

Filament nearing end-of-usefuloperating-life

BAG302 filament voltage is
greater than 1.7 V and
filament current is greater
than 2.5 A with emission
current = 100 μA

Switch to second filament or replace
ion gauge sensor

Switch emission current setting from
initial setting and re-start the IG; make
several attempts to establish emission
current at both 100 μA and 4 mA.

Replace the BAG302 electronics

Filament is contaminated or filament
has reached end-of-useful operating
life for required emission current
setting

Filament voltage values are
present for several seconds
immediately after turning IG
ON, but then the values are
zero

Possible Solution

All parameters in the R&D
Failed electronics
screen are zero after IG turn
ON is attempted

Possible Cause

Indication

9.6

Maintenance
In general, maintenance is not required for your INFICON module. Periodic performance checks may be done by comparing
the gauge to a known reference standard. When using the transducer in gases containing contaminants or materials that react
with the filaments of the hot cathode ion gauge, periodic degas
and switching to the alternate filament from time-to-time is recommended for longest useable transducer lifetime. When the
hot cathode (filament) of the ionization gauge transducer is at or
near end-of-life, transducer (sensor) replacement is recommended.

9.7

Contamination
The most common cause of all vacuum gauge failures is contamination of the sensor. Noisy or erratic readings, and total gauge
failure are all possible indications of gauge contamination.
Contamination can be generally characterized as either a reaction of process gases with sensor elements, or an accumulation
of material on the sensor elements. Sensors that fail due to
chemical reaction are generally not repairable. Sensors that fail
due to condensation, coatings, or particles may possibly be
restored by performing the degas function.

A) Reactive Gases
If process gases react with the materials of construction of the
sensor, the result is corrosion and disintegration of the sensor
over time. 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 not compatible with yttria coated filaments.
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B) Oil, Condensation, Coatings, and Particles
If the failure is due to an accumulation of material in the gauge,
we may be able to restore your gauge or module by cleaning.
Contamination may be as simple as condensed water, or as difficult as solid particles.
Oils and hydrocarbons: Exposure of the gauge internal surfaces
to oils and hydrocarbons can result in sensor contamination.
Some of these types of contamination may be removed by
cleaning the gauge. If there is the possibility of oil back streaming from wet vacuum pumps, it is recommended that a filter or
trap be installed to prevent contamination of components of your
vacuum system.
In some vacuum processes, desorbed and sputtered materials
from the process may enter vacuum components connected to
the process vacuum chamber by line-of-sight transport especially under high vacuum conditions, i.e., in the molecular flow
regime. To prevent materials that may be transported via line-ofsight momentum from entering your vacuum gauge or other
components, it is advisable to install some form of apparatus that
will block the line-of-sight. In some cases a simple 90° elbow
may help prevent or reduce the transport of particles from entering your vacuum gauge.
In the event of gauge contamination you can attempt to degas
the sensor. If degas fails to resolve the issue, switch to second
filament or replace the sensor as described in the next section.

9.8

Sensor Replacement
The BAG302 ion gauge module is factory calibrated for the
specific ion gauge transducer (sensor) installed in it. If both
filaments fail for any reason, the sensor can be replaced with a
new one. The sensitivity of the new sensor must be reprogrammed in the module electronics. Follow all instructions below
in order to replace the sensor in the field. If you prefer, you can
contact the factory for return authorization and the replacement
of the sensor will be done at the factory.
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To replace the sensor use the fo
ollowing procedure
e:
wer to the BAG302
2.
1. Turn off pow
2. Disconnect the cable from the
e BAG302.
e BAG302 from the
e vacuum system.
3. Remove the
4. Use a 3/32 iin. size Hex key to
o remove the #4-4
40 socket head
cap screws (SHCS) as shown
n below.
5. Detach the m
metal enclosure and
a the electronics
s from the sensor. Gently p
pull the electronics enclosure away from the sensor using a g
gentle rocking mo
otion.
6. Replace sen
nsor. Reinstall the
e 4-40 BHCS (4 ea
a.)
7. Reprogram new sensor sensiitivity. The sensitiv
vity is a value
designated b
by the letter "S" and marked on the
e sensor End
Plate.
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10

Spare Parts
When ordering spare parts, always indicate:
• all information on the product nameplate
• description and ordering number
Sensor for gauge with PN
352-050 (DN 16 ISO-KF)

11

Ordering No.
352-060

352-051 (DN 25 ISO-KF)

352-061

352-052 (DN 40 ISO-KF)

352-062

352-053 (DN 16 CF-R)

352-063

352-054 (DN 40 CF-R)

352-064

352-055 (3/4" tube)
352-056 (8 VCR female)

352-065
352-066

Factory Service and Support
If you need help setting up, operating, troubleshooting, or
obtaining a return materials authorization number (RMA number)
to return the module for diagnosis, please contact us during
normal business hours Monday through Friday, at +423 / 388
3111. Or e-mail us at reachus@inficon.com.
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Returning the Product
WARNING

WARNING: forwarding contaminated products
Contaminated products (e.g. radioactive, toxic,
caustic or microbiological hazard) can be detrimental to health and environment.
Products returned to INFICON should preferably be
free of harmful substances. Adhere to the forwarding regulations of all involved countries and forwarding companies and enclose a duly completed
declaration of contamination *).
*)

Form under www.inficon.com

Products that are not clearly declared as "free of harmful substances" are decontaminated at the expense of the customer.
Products not accompanied by a duly completed declaration of
contamination are returned to the sender at his own expense.

13

Disposal
DANGER

DANGER: contaminated parts
Contaminated parts can be detrimental to health
and environment.
Before beginning to work, find out whether any
parts are contaminated. Adhere to the relevant regulations and take the necessary precautions when
handling contaminated parts.
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WARNING

WARNING: substances detrimental to the environment
Products or parts thereof (mechanical and electric
components, operating fluids etc.) can be detrimental to the environment.
Dispose of such substances in accordance with the
relevant local regulations.

Separating the components
After disassembling the product, separate its components according to the following criteria:
• Contaminated components
Contaminated components (radioactive, toxic, caustic or biological hazard etc.) must be decontaminated in accordance
with the relevant national regulations, separated according to
their materials, and disposed of.
• Other components
Such components must be separated according to their materials and recycled.
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EU Declaration of Conformity
We, INFICON, hereby declare that the equipment mentioned
below complies with the provisions of the Directive relating to
electromagnetic compatibility 2014/30/EU and the Directive on
the restriction of the use of certain hazardous substances in
electrical and electronic equipment 2011/65/EU.

Bayard-Alpert Hot Ion Gauge
BAG302
Standards
Harmonized and international / national standards and specifications:
• EN 61000-6-2:2005 (EMC: generic immunity standard)
• EN 61000-6-4:2007 + A1:2011 (EMC: generic emission standard)
• EN 61010-1:2010 (Safety requirements for electrical equipment for
measurement, control and laboratory use)

• EN 61326-1:2013; Group 1, Class A (EMC requirements for
electrical equipment for measurement, control and laboratory use)

Manufacturer / Signatures
INFICON AG, Alte Landstraße 6, LI-9496 Balzers
19 July 2016

19 July 2016

Dr. Bernhard Andreaus
Director Product Evolution

Marco Kern
Product Manager
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LI–9496 Balzers
Liechtenstein
Tel +423 / 388 3111
Fax +423 / 388 3700
reachus@inficon.com
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