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WARRANTY

Products manufactured by Sallar are warranted against defects in materials and workmanship
for twehve (12) months from date of shipment thereof to Customer, and Sallar's liability undar
valid warranty ciaims is limited, at the option of Seller, to repair, replacemant, or refund of an
aquitable portion of the purchasa prica of tha Product. Items expandable in normal use are not
covarad by this warranty. All warranty replacemant or repair of parts shall be limited to
aquipmeant malfunctions which, in the sole opinion of Sefler, are due or raceabls to delects in
original materals or workmanship. All obfigations of Seller under this warranty shall ceasa in
the event of abuse, accident, alteration, misuse, or naglect of the equipmant. In-warranty
repaired or replacement parts are warranted only for the remaining unexpired portion of tha
original warranty period applicable to the repaired or replaced parts. Aher axpiration of the
applicable warranty period, Customer shall be charged at the then current prices for parts,
labor, and transpartation,

Reasonable care must be used to avoid hazards. Seller exprassly disclaims responsibility for
loss or damage caused by use of its Products othar than in accordance with proper oparating
proceduras.

Excepl as stated herain, Sellar makes no warranty, axpress or implied (either in fact or by
operation of law), statutory or otherwise; and, axcepl as stated hergin, Seller shall have no
liability under any warranty, express or implied (either in fact or by operation of law).

or otherwise. Statements made by any parson, including reprasentatives of Seller, which are
inconsistant or in conflict with the tarms of this warranty shall not ba binding upon Sellar unlass
reduced to writing and approved by an officar of Sallar,

Warranty Replacement and Adjustment

All claims undar warranty must be made promptly after occurrence of circumstances giving rise
therato, and must be received within the applicable warranty period by Seller or its authorized
represantative. Such claims should include the Product serial numbar, the date of shipmant,
and a full description of the circumstances giving rise to the claim. Bafore any Products are
returned for repair andfor adjustment, writtan authorization from Seller or its authorized
raprasantative for the return and instructions as to how and whera these Products should be
returned must be obtained. Any Product returmned 1o Seller for examination shall be prepaid via
the means of transportation indicated as acceptable by Sellar. Saller resarves the right 1o
reject any warranty claim not promptly reported and any warranty claim on any item that has
been altered or has been returned by non-acceptable means of transportation. When any
Product is retumned for examination and inspection, or for any other reason, Customar shall ba
responsible for all damage resulting from improper packing or handling, and for loss in transit.
notwithstanding any defact or non-conlormity in the Product, in all cases, Seller has the sole
responsibility tor determining the cause and nature of failure, and Seller's determination with
regard thareto shall be final.

If it is found that Seller's Product has been returned withoul cause and Is still serviceable,
Customer will ba notified and the Product returned at s expansa; in addition, a charge for
testing and examination may be made on Products so retumed.






SAFETY CONSIDERATIONS
READ THE FOLLOWING INSTRUCTIONS

TAKE ALL NECESSARY PRECAUTIONS

HAZARDS

Operators and sarvice personnel must be aware of all hazards assoclated with this eguipment
They must know how to recognize hazardous and potentially hazardous conditions, and know
how to avoid them. The consequences of unskilled, improper, or careless operation of the
#quipment can be serious. This product must only be operated and maintained by trained
personnel. Every operator or sarvice person must read and thoroughly understand
operation/maintenance manuals and any additional information provided by Varian
Associates. All warnings and cautions should be read caretully and strictly obsarved. Consult
local, state, and national agencies regarding specific requirements and regulations. Address
any safety. operation, and/or maintenance guestions to your nearast Varian office.

The following format is used in this manual to call attention to hazards.

WARNING

WARNINGS ARE USED WHEN FAILURE TO OBSERVE INSTRUCTIONS OR
PRECAUTIONS COULD RESULT IN SERIOUS INJURY OR DEATH.

CAUTION

CAUTIONS ARE USED WHEN FAILURE TO OBSERVE INSTRUCTIONS
COULD RESULT IN DAMAGE TO EQUIPMENT, WHETHER VARIAN-
SUPPLIED OR OTHER ASSOCIATED EQUIPMENT.

Note

Motes contain information to aid the operator In obtaining the best parformance
from the equipmeant.







SAFETY CONSIDERATIONS
READ THE FOLLOWING INSTRUCTIONS

TAKE ALL NECESSARY PRECAUTIONS

| WARNING |

The mechanical componants of leak detectors are typically cleanad with Freon |
TF, alcohol, mathanol, or other solvents.

When heated, sprayed, or exposed o high-temperature equipment, thesa
solvents becoma flammable and explosive, causing serious injury or death. DO
NOT USE NEAR A HIGH-TEMPERATURE SOURCE. Ventilate the working area
with a blower and use in a large, wall-ventilated room. When heated or
sprayed, Freon TF also becomes 4 to 5 times heavier than air and will flow
down, settling in tanks, pits, and low areas, thus displacing air which can kill by
asphyxiation. Use of a self-contained breathing apparatus may be necessary.

Freon TF, alcohol, methanol, and other solvents are irritants, narcotics,
depressants, and/or carcinogenics. Their inhalation and/or ingestion may
produce serious side effects. Prolonged or continuad contact with the skin will
result in absorption through the skin and modarate toxicity. Always ensure that
cleaning operations are carried out in large, well-ventilated rooms, and wear
ayeshields, gloves, and protective clothing.

WARNING

Liquid nitrogen (when used with the optlonal cold trap) can causa severa
frostbite or blindness If splashed on body tissues or ayas. The extremaly low
temperature of liquified nitrogen can cause skin damage similar to high
temperature burns. Contact with the cold gas evolving from the liquid may
produca the sama aflect. To minimize the risk of hazardous contact with any
part of the body, wear personal safaty equipment recommended for use with
eryogenic materials including a face shield, full-sleeved lab coat, and clean dry
gloves which fit loosely so they can bae thrown off quickly if frozen by contact with
the gas or liquid.

CAUTION

Do not use Freon TF or other solvents on O-rings. To do 50 causes delerioration
and reduces their ability to hold a vacuum. Wipe with a clean, lint-free cloth and
use a small amount of Apiezon L grease, just enough to maka the O-rings shiny.







SAFETY CONSIDERATIONS
READ THE FOLLOWING |

TAKE ALL NECESSARY

[ CAUTION

Do not clean any aluminum parts with Alconox. Alconox Is not compatible with
aluminum and will cause damage.

Note

‘ During reassembly, always use Loctite PST (teflon-impregnated pipe thread
compound) on pipe threads.

Note

Where applicable, inspect for any damage to retaining rings and Q-rings.
Remove them carefully with your fingers. Do not use any metal tools for this
task. This prevents scratching of any sealing surfaces.

HNote

To clean O-rings, wipe them with a clean, lint-free cloth or paper. If vacuum
grease is required, apply Apiezon L lightly; remove excess grease until only a
shiny, thin film remains.
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Sactian |
Introduction

Figure 1-11 is a schematic represantation of the 956 Leak detector usad to t@st vacuum systams.
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Figure 1-11. Using the 956 fo Test Vacuum Systems.

Figure 1-12 is a schematic representation of a typical intermediate vacuum system of which the 956
Leak Datector is a vital part.
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Figure 1-12. A Typical intermadiate Vacuum System.
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TEST DBJECT

HELILUM SUPPLY
Figure 1-7. Varans universal lest firtura Figura 1-8. QOutsica-in leak testing an evacu-
maunted an the legk datecior with s ated glass envelope.

COVET Open.
Qutsida-in testing of an evacuated glass envelope is depicted in Figure 1-8.

Figure 1-9 is a comperessor from an automotive air conditioner being leak-tested utilizing a "Power
Proba”. The pan is pressurized with helium.

The "Bomb Parts” method of leak checking is demonstrated in Figure 1-10, a sealed Bourdon tuba
pressure gauge part under test.

S

A L
.
.

—
|
23
=8
=4
=
al

: " . Figura 1-10. A Bourdon gauge, pre-bombrd
Figure 1-8 Utilization of a *Power Frobe". with halium, under test.

B999-08-720 1-7
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Introduction

(3) TESTPIECE ALREADY SEALED (FIGURE 1-5)
Sometimes It is necessary o leak-chack a

completely sealedobject. Thismay bedone by cait
placing heliuminsice the objectbefora sealing {HELIUM FILLED)
(aither 100% or mixed with other gas used for @1

backfilling). The cbject is then placed in a ;:‘i‘;“.'“

vacuum chamberconnectedtothe leakdetec-
tor. Helium escaping from the object into the
vacuum chamber is detected by the spec-
trometer tube. Sansitivity depends on the
partial pressure of helium in the objact.

LEAK
DETECTOM

ifthe pressure of halium in the finished object
is undesirable, units already sealed may first
be placed in a container that is then pressur-
izerd with haflum for a specific time at a known
pressure. Helium will enter the object through
any leaks and may be detected later, as inthe
previous paragrapgh. Gross leaks may sometimes not be detected, since all hefium entering through
alarge leak may be lost prior to testing. Also, spuripus signals may be given by halium not entering the
objact but entering surface fissures and remaining long enough to be detected.

Figura 1-5. Testpiece sealed with helium or
tracer gas; bell jar used to determing
fotal leak rata.

Tablesare availablefrom Varian showingtha relationshipbatween actual leakrates andindicated leak
rates for various internal volumes and pressurizing imas. This mathod is commaonly usad to datect
leaks in small electronic packages.

1-7 APPLICATIONS

Tha Varian 956 mass spectrometer leak detectors have a variety of applications and detection para-
meters. Typical uses are shown in Figures 1-6 through 1-10.

Figure 1-6,checking an evacuated CRT forleaks utilizing ahoodtoinsure theintegrity ofthe CRT. The
surface of the CRT may be probed with a
small jet of helium or, as shown here, the
object under test may be surrounded
(hooded) with helium and the CRT given an
overall leak check

HELIUM HCSE
Leak-testing harmefically-sealed devices
such as integrated circuils is aimost totally
automatic and vary fast (see Figura 1-7) in
which the quantity of test parts are placed in
a universal fixtura. The cup-shaped fixture

B O
has a sgring-loaded lid, and is available in

several sizes and shapes to suit the device |

beinglested. Testcycle time in the automatic
seguencer is adjustable. Thaese features
offer flexibility by allowing other fixture con-
figurations to be easily mounted whan nec-
83sary,

1-6

Figura 1-6. CAT evacuated and tested with a
conventional automatc leak delector.
The CAT is hooded Io insura tha intag-
rity of the antire fube.

6899-09-720
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madea” laak to remain constant. Manutacturing standard leaks for calibration purposes requires
special techniquas.

1-68 HELIUM MASS SPECTROMETER LEAK DETECTION METHODS

Leak detection by observing the presence of escaping gas is common and widespread, whether itis
the visual observationofbubbies escaping froman cbjectplaced inwaterorbythedetectionofatracer
gaspassing through aleak inan objectunder iest. Tha massspeciromaterieakdetectoroparateswith
helium as a tracer gas and is widely used because it combines high sensitivity with production testing
capabilities. The following discussion is about tha three basic methods commaonly in use today.

(1) TESTPIECES EVACUATED (FIGURES 1-2 AND 1-3)
The object 1o be tested is evacuated by an auxiliary roughing pump, then connectad through avalve

to tha spectromater vacuum systam. The surface of the test ebject is then probed with a small jet of
helium to locate individual leaks, or surrounded by helium (hooded) for an overall leak check.

HELIUE ThMN

Figure 1-2. Tes! piece evacualed., iracer gas Figure 1-3, Testpiece evacualed andhooded
spray probe used lo locate leak. with helium atmosphere 1o delerming
averall leak rate.

(2) TESTPIECE PRESSURIZED (FIGURE 1-4)

FLEXISLE HOSE
A Varian power probe is connected to tha leak

detector. Tha objecttobetestedis filledwith hallum e
atthedesiredtestpressure and tha proba is moved MEMBRANE

gverits surface. Someotthe haellumescaplng from

aleak iscaptured through the probe and entars the LIAR
leak detector, thus locating the leak. Sensitivity of Teat DETECTON
this type of testing is limited to about 10"std co/sec, PRODE

since most of the escaping helium diffuses into tha S

surrounding atmosphera. Tha sansitivity is also WELIUM TAME  PART

limited by operator technigue and variation in
ambiant halium concentration in the vicinity of the Figure 1-4. Testpiece pressurized; delector
testing. probe used fo locare leak.

£999-09-720 1-3
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connaction to the spectromatar tube or, ifitis
4 sealed object containing helium, to evacu-
ate a chamber containing the tast object.

{3) NATURE OF "FLOW" IN AVACUUM MAGNETIC FIELD DEFLECTS
HELIUM 1ONS 90°, OTHER IONS
It should be noted that the purpose of the MORE OR LESS THAN f0° 10

PREAMPLIFIEH

]

vacuum systam is to support operation ofthe
analyzing spectromater tube. Helium mole-
cules entering through a leak Individually
reach the spectromeatear tubein afewmillisec-
onds. Helium molecules, as well as mole-
cules of other gases, ara continuously re-
moved by the vacuum system. If halium is
continuously appliedto aleak. theconcentra-
tion in the spectrometer tube will rise sharply
at first, then it will reach aquilibrium when itis
baing pumped out at the same rala as it is
gntering. Whan hellum is complaetely re-

LIGHTER
IONS

movedirom the leak, thainputwilldropio zaro COLLECTOR

as tha helium tracer gas is pumped out of the

system. Thus, a leak is indicated by a risa in HEAVIER HELIUM IONS PASS

output signal of the spectrometer tuba. IONS THROUGH SLIT AND
ARE COLLECTED.

(4) FACTSABOUTLEAK RATES Figure 1-1, Magnelic separation principle

() Visualizing leaks in averyday terms

10-% s1d cc'sec = approximataly 1 sid ce'day
107 std co/sec = approximately 3 std co'year

(o) Audible or visual detection of leaks

bubbles rising in water = 10"std ce/sec or larger
audible leaks = 10 s1d cc/sac or larger

[c) Sizesofleaks in man-mads foints

Studies indicate that almost all leaks atjoints are about 5x 10" std cc/sec (about 1 co/month) orlarger,
This s often trua of caramic-to-metal orplastic-to-metal seals, orwealded, soldered, andbrazedjoints.
Some long-path leaks may be slightly smaller. Diffusion of helium through glass may be as high as
10*sid co/sec per square centimater of surface area.

(d} Variation in leak sizes

Leaks unintentionally “built-in" atjoints during manufacture mayvary from hourtohour and day to day.

Breathing on a 10° std cc/sec leak provides encugh maoisture to close it temporarily, perhaps for
several days. Atmospheric particles canclose a leak ot this size. Never depend on an “accidentally-
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(4) HALOGEN (SENSITIVE TO HALOGEN ELEMENTS OR COMPOUNDS, ESPECIALLY RE-
FRIGERANT GASES)

This method is good to approximately 10°* std ec/sec in most current applications, but extendable o
10*s1d ec/sec under some iimited situations. itis critically depandent on operator judgament if leaks
are below 10* std cc/sec and requires a constant flow of fresh air In the test area because of the
lendency of trace gas to “hang” in the area. The detector used in this method is sensitive to a variaty
of gases (other than the selected tracer gas) from external sources such as cigaratte smoke and
solvent fumas which may produce efroneous indications of leakage.

(5) RADIQISOTOPE

This method is useful only for testing harmetically - sealed cavities, it has approximately the same
range as the helium method but it involves an expensivainstallation (from four to ten times the cost of
ahaliuminstallation depending ondegree ofisalation of radiation required). Italsoreguires aradiation
safety officer.

(6) HELIUMMETHOD

This mathod is accurate to 10" std co/sec and is capable of finding leaks of any size largar. This method
isusafulfortesting harmatic seals, vacuumenclosures, andvacuum systems, andisthe mostversatila
of industrial and laboratory leak datection tasting methods.

1-5 HELIUMMASS SPECTROMETER LEAK DETECTION

Helium is an excellent race gas because it is the lightest of the inert gases and, as such, readily
penetrates small leaks. In addition, its minute presence in the atmosphere (5 PPM or 4 milliTosr
absoluta), easa in being delected by a simple mass spectromeater (has a mass of 4 so that adjacent
“peaks” of 3 and & are easily separated by this technique), and rélatively low cost, make it particularly
suited to this application.

{1) PRINCIPLES OF MASS SPECTROMETRY

Amass speciromater sorts gases by theirmolecularweights (mass number) to determine the quantity
of each gas present. With tha helium mass spactrometar leak detactor, tha gas of intarast is primarily
helium {aithough such a davica can ba adjusted to indicate other gases such as hydrogen, argon, or
neon). The mass spectrometer tube is relatively simple. The principle is o ionize the gases in a
vacuum, alectrostatically accelerate the various lons, and then separate the ions by passing them
through a magnetic field which is set to bend the halium lon beam exactly 90°. Sea Figure 1-1. The light
igns band more than 90° and the heavy ions bend less than 90°. A siit, property placed, allows only
halium ions to pass through and ba collected. The resulting current is amplified and a mater indicates
the présence and amount of halium,

{2) APPLICATION ASALEAK DETECTOR
A mass specirometer laak delactor consists of a spectromater tube, the alectronics o operate and

interpret it, and a high-vacuum system fo maintain proper vacuum. In addition, means are provided
for connecting a test object 1o pump and valve systems necessary to evacuate the test object for
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{(3) CONVERSIONS

1 std cc/sec = 0.75 Torr-liter/sec (equal for all practical purposes); 1 Torr-liter/sac = 1.3 std co/sec

1 std cefsec = 9.7 x 10" micron cubic feet per hour or practically 10* micron CFH (pCFH)
1 pCFH = practically 10-* std co/sec

(4) NUMERICAL NOTATION, EXPONENTIAL SYSTEM

Mostleak rates of commercial significance are very small fractions of stdcc/sec. Therefore, negative
powersof ten are usedas aconvenient system ol numerical notation. Table 1-1 shows the relationship
of exponents and multipliers (to the base 10) to the arthmatic form, and the equivalent dacimal nota-
tion.

Table 1-1. Decimal Notatien

Multiplier Arithmetic Dacimal
Form Motation
1x2102 1x10x10 100
1x10° 1x10 10
1x10° 1 ]
1x10! 1ix1M40 0.1
ix10® 1x118x 110 G.01
1x10% 1x1/10x 1102110 0.001
5x 107 Ex1A0x1H0x 110 0.005

14 METHODS OF TESTING

There are many methods of testing for leaks in anclosures - either systems or containers. The more
commonly used methods, along with their ranges of accuracy, are listed balow.

(1) WATER IMMERSION (AIR BUBBLE OBSERVATION)

This method is accurate to approximately 10?std co/sec and can ba more sensitive ifintermal pressure
is Increased or vacuum s created above water. This method is limited because of ditficulty in differ-
entiating batween leakage bubbles and surface desorpfion bubbles. Itis usediotestindustrial tems
such as valves, hydraulic companents, castings, automotive, and air-conditioning components.
(2) DYE PENETRANT

Aspecial dye applied to one side of a surface suspected to contain a leak seeps through the leak and
appears onthe other side. This method can take anhourormore for a 10~ stdcc/sec leakto show up.
This test is inexpensive but destructive in some applications, as well as slow and messy.

(3) ULTRASONIC

This methoed is accurate to approximately 10-7std ce/sec. This method tests for ultrasonic sounds
coming from a gas leak and is used for testing of high prassure lines.
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INTRODUCTION
1-1 SCOPE

This manual provides information concaming the historical need for leak testing, aglossary of terms,
testing methods and information, as well as afternative applications. Further, it provides equipmeént
description, recaivingand installation procadures, complata cparating instructions, maintenance and
calibration procedures, troubleshoating, andfinally, its compatibility with interfacing equipments. The
degree of information provided is sufficient for normal cparation of the Varian 856 Leak Detectorinall
of its intended modes.

1-2 NEED FOR TESTING

The nead for leak testing with a Varian mass spactromater leak detector has been establishad by its
success throughout the domestic and forgign manufacturing complex. All of these industries that
githor use or manufacture sealed or leakproof enclosures that carry aguarantee of such, have aneed
torleaktesting. TheVarian 956 massspectrometerleakdetectors are capabile of detecting leaks from
2 x 10"° std co/sec 1o 10 std cofsec. Typical user industries are:

« \acuum or pressure chamber manufacturars

« Beverage canning industry

« Hermetically-sealed instrument manufacturers

* HResearch and development laboratories

» Refrigeration equipmeént manutacturers

« Health cara industries such as cardiac pacemaker manufacturers and
pharmaceuticals

The list goes on and on, as does tha nead for leak testing.
1-3 GLOSSARY OF TERMS

The tollowing terms are applicable throughout this manual.
(1) FLOW

sid co/sec = one cubic centimater of gas per sacond at a pressure differantial of ene standard atmos-
phere (760 Torr at 0*C).

gim ¢o'sec = one cubic centimeter of gas per second at ambient atmospheric pressure and lempera-
ture (used interchangeably with “std cc/sec” because the differance is usually insignificant for leak
testing purposes.

(2} RATEQF RISE

In vacuum systems, this is defined as the rate of Increase in absclute pressure per unit tima with the
vacuum pumps isolated from the system, and is the sum of actual leakage and intarnal outgassing.
Rate of rise is usually expressed in Torr or milliTorr {microns) per hour. The flow rate is expressed in
Torr-llers/second,
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21 SCOPE

Varian's 356 portable helium mass spectrometer leak detector is a microprocessor-controlied leak
detector utilizing state-of-the-art technology for easy operator interface. A 48-character alpha-
numaric display on tha front panel is usad 1o spell out infermation to alert the oparator of tha currant
status of the leak detector. The alpha-numeric displays alsointeractwith the frontpanel keys enhanc-
ing tha user-friendly environment. Control keys suchas START, VENT, AUDIO, and AUTO/MAN keys
appaar on the right side of the front panel for sasy access while programming or spacial function keys
are an the left side under & cover,

Mecassary valving takes place automatically as the leak detector moves through various ranges
tracking the helium signal and the test port preéssure. Additional features such as Auto Calibration,
Gross Leak, large rough pumps, etc., make this portable leak detector a compiletely integrated pack-
aga.

Forunique applications and forthe expertuser, critical system paramaters are programmabla to make
tha 556 portable leak detector fit any leak detection application.

Figures 2-1 and 2-2 show the physicaldimensions of the two models of theleak detector, bathirontand
side views, Figure 2-3 shows the cabinet exposed, the vacuum system, and power controls.

2-2  SPECIFICATIONS
Tabla 2-1 lists the oparating specifications of the Modal 356 portable laak detector.
Table 2-1. Operating Specifications

Sensitivity 2x10"% atm co'sec - He
Bx 10" atm ct/sac - air
Hesponsa time =2 saconds-He
Amplifiar drift <2% of the most sensitive scale per AVS sid 2.1
Moise lavel <2% of the most sensitive scale parAVS sid 2.1
Cycie time mechanical pump dependeant
Power 115V, 5060 Hz, single phase"
Basic module requires 10-amp sarvice
Startup time 3 minutas maximum
Operating Temperatures 5°C (41°F) low
35*C (95°F) high

* The 956 is also available in 100V, 200V, 230V, and 240V models.
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3 The rough pump module is used as a rough pump only If a fore pump medule is present, and
as a fore pump if a fore pump module is not present. This pump canbe turned onand off by a
logic signal trom the 856 leak detector and contains an electronic valve ta isolate the vacuum
system from the pump (alse controlied by the basic module). This pump always requires the
large cart for partability.

Nole

Both the fore pumpmodule and rough purmp module are required for use when
tha gross leak option is purchased.

4 The carts coma in two sizes: the small cart holds the basic module and the fore pump module
and is ideal for a small, poriable, complete package; the large can can easily accomodate all
fiva modules and has a convenient power strip to supply power o all the modules. This strip
reguirgs J0-ampere sarvica.

2-4  VACUUM SYSTEM

The vacuum system provides the necessarnyvacuum, andthevalving system, with theroughing pump,
evacuates tha object to ba tested and properly sequencas the tasting operation. Tha vacuum sysiam
{see Figure 2-4) consists of a turbomolecular pump, one ar two mechanical pumps, a spectrometer
tube, valves, andinterconnecting pipes. The system sarves three functions: itmaintains the required
vacuum in the spectrometer lube, itconnacts the customers part or system o the spactromaeter tuba,
and |tremoves helium after a test. Additionally, Contraflow ™ , an innovation of Varian, is utilized.

2-4-1 Machanical Pumps

The two mechanical pumps serve as the fore pump and the raugh pump. The 1.2-cim fore pump
maintains the proper low prassura for tha discharge of the turbo pump. The roughpump (7,11, 0r17
cim)} evacuates the tast port and the test piece to the appropriate transfer pressure.

2-4-2 Spectrometer Tube

Thespectrometertube, Figure 2-5,isthe heartofthe leak detector. The spectrometertube andthalaak
rate indicator provide a visual representation of the halium concantration intha vacuum systam. Tha
spectromeater tube consists of tha following components.

Iridium lon sourca Preamplifiar Assambly
Analyzing magnets Enhancement magnets
Ingium lon Source

The ion source consists of two filaments, two halves of an ion chamber, a pair of focus plates, and a
grounded axit slit (the exit slit is a removable pan of the spectrometer tube).
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Figura 2-5. Cutaway View of 356 Spectrometer Tube

The top half af the lon chamber (the repellar plate) is held at a positive potential (repelier vattage) with
respect to the bottam hall of the ion chambar.

The bottam half of the ion chamber is held at a positive potential (ion voltage) with respect ta the
groundedaxitsit. Two focus piates are also hald positiva (variabla focus and fixed focus) with respect
to the grounded exit sk,

When the filament is electrically heated, electron emission with help ot the enhancement magneats di-
vides the electrons into the ion chamber. Electrons colliding with molecules produce positive ions.
Theseions areforcedthroughthe bottom ofthe lonchamber, the grounded potential exitslit, and enter
thae analyzing magnatic field. This magnetic field separates and allows only the helium lons to reach
he preamplifiar,

The repelier, variablafocus, andion chamber require adjustmentwhenion sources arechanged. This
fine-tuning procedura will produce an afficient, hellum-sensing spectromater uba.

Breamplifier Assembly.

The preamplifier assembly consists of an ion collecior assembly and a sansitfive electrometer ampi-
figr,

The ion collector assembly includes:
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much lowermaximumcomprassionratio thanothergasescontainedin air, difusesbackwardsthrough
the turbo pump to reach the spectrometer tube where itis datectedin the normal manner. Although the
meachanicaiforepumpis also attached to the turbo pump foreline and removes all inlet gases, including
some helium, thera is no appreciable loss of sensitivity in the Contra-flow™ |leak detector. In fact, at
nigher test pressures, itis more sensitive than the conventional method,

2-4-4 Tubo V-80 Controller

The Turbo V-80 Controller (see Figuras 2-6 and 2-7) provides for the conversion of single-phase, 100-
120-220-240 VAC, 50/60 Hz power into three-phase, 54V, variable-frequency power required by the
turbo pump. 1t is spacifically designed for the 956 leak detector and features:

small size,

light weight,

two aperating frequencies,

a regenerative brake to speed up the high to low fraquancy change, and

an opto-coupled Input’Output for easy interfacing with @ computer.

The controller s equipped with the following protectiva featuras:
. a line fuse and a pump circuit fuse,

thermal protection on the powaer fransformer,

thermal protection on the power board heat sink,

thermal protection an the pump motor,

shor-circult protection on the three-phase output,

overload protection, and

- - L ] L ] L ]

overvoitage protection,
- lar Soacificat

input voltage 100-2-120-220-240 VAC, £ 10%, single phasea
fraquency 47 to B3 Mz
power 500 VA maximum

Qutput voltage 54 VAC, £ 15 %, three-phase
hign fraquancy 850 to 1000 Hz
low freguancy 500 to 600 Hz

ABInputs  minimum input ON voltage 4VDC (1.1 mA)
maximum input voltaga 25 VDC (9mA)
maximum input reverse voltage avoc

Naormal/Overload Output minimum saturation output current 1.6 mA (VCE max. 0.6 VDC)
breakdown voltage BVCEOQ FovDC

Oparating Temparatura 0 to 2050
Storage Temperatura -2010+70°C

Fuse F1 Main power  T8A {slow blow) for 100-120 VAC
T5A [slow blow) for 220-240 VAG
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FuseF2 Pump TEA (slow blow)
Weight 3.6 kg (8 pounds)
Giccult Descrint

The Controller contains two printed eircuit boards, the control board and the powerboard. The Contral
Board controls 13 different functions.

1)
2)

3}

4)

5)

6}

7}

a}

DC Power Supply which provides unregulated 24 VDC, +12VDC £0.5%, and - 12 VDC £ 5%

An input decoder circuit consisting of two opticoupled (inputs A and B) circuits which provida
tha START, STOP, RESET, HIGH FREQUENCY, LOW FREQUENCY commands accarding
ta the following table.

A B Function

OFF OFF STOPRESET

ON OFF HIGH FREQUENCY
N ON LOW FREQUENCY

A DC current amplifier which amplifies the voltage across the power board amperometric ra-
sistor and supplies a control signal to thea NORMAL, FREQUENCY CONTROL, BRAKE, and
OVERLOCAD circults.

A Narmal circuil which provides the optocoupled output NORMAL signal which goes oniftha
powear board DC current is ranged batwaan 0.3 ampara and 1.43 amperas; otherwisa it goas
off.

A Brake circuitwhich, whenthefrequencyisrequired todecrease tha BRAKE circuit, connacts
aload (R56, R57) across the pawer board OC voltage to absorb the energy fed back o the
controller from the pump. The load is ramoved whan the low fraquency s reached.

A Starting Timer circultwhich, when the contraller is staned, applies its output frequancy at its
maximum vaiue. Immediatety thereafter, the Starting Circuit decreases tha initial frequancy
ta reduce the slip and therefore to obtain a pump motor speed ramp as steep as possible,

AnAC Powercircuitwhichcontrold the AC poweranihe powerboardby maans ofthe AC Pawer
ralay.

LATCH/OVERLOAD/THERMIC/PROTECTION/OVERVOLTAGE gircuits which ensure the
salety ofthe controllerand the motor pump. If any maximumrating is exceeded, the controlier
goesintotha Overloadcondition. Thatis, the AC POWERrelaygoesclf, the powerboardoutput
transistors are cut off, and the OVERLOAD optocoupled output goes on.

The ovarload can ba caused by:;
mator pump PTC resistance exceeding 1 kohm (motar too hot)
. power transformer temparature exceeding 95°C
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Pump Connector J1

Connector J1 has five pins; two for the motor pump thermal protection and three for the three-phase
output.

2-5 OPTIONAL EQUIPMENT

2-5-1 Hamote Controller Qption (See Figure 2-8)

The hand-helkd remote controller option allows the operator toleak-testcomponents/systemsin areas
where remote operation s desired. The operator has control of the leak datector, and can start, vent,
and zero the leak detector up to 25 feat away from the hand-heid, compact controller which is fittad
with an audible signal 1o indicate the presance of a laak in the tested unit.

MHote

The remote controller may display a "No Link" message onrare occasions. To remady
this, simply unplug and replug the connactor back into tha remote cantroller.

28 ELECTRONICS

The electronics of the 956 leak detector supplies the proper oparating voltages to the spectromater
tuba, provides those signals necassary lor denoting quantitatively tha presence of helium in the
spactrometer fuba, and confrols all valve sequencing.

Thanew andautomaticfeaturesofthe 956 leakdetectorare accomplishadbythe microprocessor. This
automatic distribution of intermnal signals not only @nhances the leak detector's wide range of testing
paramaters but gives greater flaxibility and reliability 1o the user,

The microprocessor also stores key tuning parameters in memary and retains them via an internal
batary-operatad circuit after a loss of power. This provides for fast recovery after a momentary ioss
ofiinevoitage. Throughthemicroprocesser, theleakdetectorwillautomatically search forall operating
parameters steredin memory, startand warm up the leak detector, andbring it to the STANDBY stage
raady for operation.

2-6-1  Accessory Output Conneclors

The 956 leak detectorhas five accessory outputconnactors:J10,J11,J12.J13, and J14throughwhich
various aptienal equipment can ba connacted and controlled.

J10 - Parallel 'O and Analog Output
J11 - Serial Interface, RS232C

J12 - Remote Box

«13 - External Pump Control

J14 - Audio Qutput
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CONNECTOR J10 - Parallel VO and Analog Cutput
Pin connections - J10, 37-pin DB Series (famala)
Cutputs Pin no. Inputs Pin no.
Reject Set Point®#1 - 3 Spare in #5 17.18 {17 = +)
Reject Set Point#2  — 4 Start 3 7 1 19,20 (19 =+
Reject Set Point#3 . 5 Vant U 21,22 (21 = 4}
Aeject Set Point#4 - & Hold I 23,24 (23 = +)
Start (Roughing) L 7 Spare in #1 25,26 (20 = +)
Vent L B Spare in #2 27,28 (2T = +)
Tast T 8 Spare in #3 29,30 (29 = +)
Busy T 10 Spara In #4 31,32 (31 =+)
Spare #1 (wakeup) o M |
Spare #2 (not ready) L 12
Spare #3 13 0 = Active
Recorder out (0 o 10v) bk 1 = Not Active
Analog ground 34
Pin 1 = Ve out Sv out (nol isolated)
Pin 2 = +Vee in voltaga for optical isolators
Pin 14 - -Vee in; ground In optic for isolation
Pin 15 - ground out  +Sv ground (not isolated)

ConnectarJ10contains several optically-isolated channels for inputs and outputs. J10 also contains
an analog recorder autput { 0 to 10v, notoptically isolated). Power o drive the optical isolation must
be supplied by the customer if ground ksolation ks required. If ground isolation is not required, then
cannactor J10 has 5 volts at 100 milliamperes available to supply power to optical isolators,

+ov at 100 ma
digital ground

J10,pin 1
J10,pin 15

Thus, pin 1 should be connected o pin 2 and pin 15 should be connecied to pin 14,

All putput channels of the optical lsolatars are pulled up to Vieo by a 1K resistor. Allinputdiodas have
a 1K resistor connecied in sanes as currant limiters.

Voo
18V max

=
4
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Optical isolators used are HCPL2731 with the fellowing charactaristics:
Voo 2.5 v minimum o 18 v maximurm
Input dicda 0.5 ma minimum to 20 ma maximum input averaga current
Cpan collector current 80 ma maximum (la)
AlVoc =5v |is approximatety 3.5 ma and opan collector will sink at least 30
ma,

Reject set points 1 through 4 will ba In the Hi stale (open collector transistor off) when the leak rate s
less than the reject set point. i the leak rate is greater than the sat paint, than the output will ba in the
LOW state {open collector transistor on). Each reject satpoint s independently set in Menu 7. Once
the set point is tripped, it will untrip according to the hystarasis set in Menu 7, option 6. Rafer to the
description of Manu 7 in Section |V for mors detailed information,

Tha START output will be in the LOW state (open collector transistor on) during rowgh-down and will
ba in the HI state (open collector transistor off) at all other times.

The VENT output will be in tha LOW state (opan collector transistor on) when the leak detectarisinthe
VENT maode. The output will ba HI {open collector transistar off) in all other modes.

Tha TEST output will be inthe LOW state (open collector transistar on) whan the leak detectorisin the
Gross or Fine Leak modes. The output will be HI {open collector transistor off) in all other modes.

The BUSY output will go LOW whean the leak datectar is in the Test mode and either ion gauge or
extended rough cycle is activated. It will remain Hi in all other modes.

SPARE #1 (Wake Up) output will go LOW whan the system is started by using the automatic power-
up {wake-up) feature describedin Menu 16, System Wake Lp, The outputwill go Hl only if the SCRAM
key is usad o powerdown; otherwise, it remains LOW. This outputcan ba used to enabla an extemnal
process (such as starting the turbo pump, atc. ) with the leak detector. This outputworks anly with the
Systerm Wakea up featura.

SPARE #2 (Not Ready) output ramains LOW unless the leak detector is In the System Aeady moda.
Any error condition (flament burned out, etc.) will make this output go LOW. When the leak detecior
reachas System Ready or the emor condition clears, the output will go HI,

Arecorderoutputisavallablaatpins33and340fJ10. Theoutputspans01o 10viorthe particularsansar
as selected by Manu 13, Recordar Output Control. The output impedance is approximatety 2 kohms,

2-6-2 Conngctor )11, Sadal inlerdface. RS20

Voltage Interchange Information

Thesignalwillbeconsideredinthe*marking condition {refarto Table 2-2)whenthevoltage antheinter-
changecircult, measuredat the interface point, is more negativathan -3vwith respectto signalground.
The signal willbe consideredin the “spacing” condition when the veltage ks more positive than +3v with

respactto signal ground. The region batween +3v and -3v, defined as the transition region, willbe con-
sidered invalid levels, The voltage thatis more negative than -15v or more positive than +15v will be
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Heost Computer diraction 956 Leak
Connector of Detector
data
Signal Name - M
1
Transmitted Data - =2 ] TOX/ (Data from hast)
Received Data - I RXD/ {Data to host)
Ragquest To Sand ATS (Mot used)
Clear To Send —-— CTS (Mot used)
Data Set Ready = ' DSRA (Mot used)
System Ground i — System Ground
Cata Terminal Ready =-— =] DTA (Mot used)
I
|
Link Description

The 956 Leak Detector uses anly thraa lines: TXD, RXD, and System Ground. Remaining lines such
asDSA,DTA,RTS, and CTS are pulled up ordown as required anddonotneed tobe connectad. XON
and XOFF ara used to control the flow of data.

Baud Rates

The 956 Leak Detector supports asynchronous baud rates of 19,200 bps, 9600 bps, 4800 bps, and
1200 bps. Slower baud rates are not possible because they would degrade system operation. In
addition, thesa rates are consistant with most commonly-usad computérs. The baud rate is factory-
selectad o 4800 bps, but can be changed through Menu 14, Option 2.

Word Configuration.

Aword consists of 11 bits: one Start bit, one Stop bit, eight Data bits, and one Parity bit, The 856 Laak
Datector transmits in even parity.

Technical Aspects of Encryption

Innaturalianguage, words ara theprimitiva buildingblocks and sentencesare the basic structures that
convey commands, express ideas, and genarate questions. Dialog is best interprated in terms of
sontances, nol words: such santences, or *messages”, ara the basic structures that conveay instruc-
tions or information inthe RS232 communications ink. Amessage is dafined as a sequence of bytes
beginning with a “message typa”byte and terminating with an "End Cf Transmission® (EOT) byta. For
avalidmessage, the bodyiscomposedaofbytesthathavemeaningwithrespacttothe 956 ieakdetector,
producing intelligible transmissions and receptions betwaan tha host computer and the 356 leak
ocetector.

The communication system operates in a master/slave configuration whare the leak detector is
subordinate to the host computer. The master (hostcomputer) will initiate a communication transac-
tion by making a request to the slave (956). Requests can be of two types: those that require a reply
(queries) and those thatdo not (commands). The commands are further sub-divided into two catego-
rigs: actions (those commands that change the state of the machine), andmedifications (those that
change certain paramaters). This configuration facilitates maximum compatibility and flexibility by
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32h EIEI'IITEI‘I O2h | 02h | 14h | O2h | 03h | key | EOT

typa 33 a one-byie identfier to determing the information being requesiad.

EQT

6§999-09-720

type | requestno. | EOT

Exampla: the host requests that leak rate information be sant back.
33h | 00h | 3dh

one byte signifying the end of the message being transmitted. EOT = 3dh. Tha ECT
byte must ba received an or before the 16th byte to avoid a message length arror.

Table 2-3
Command Mode Codas
COMMAND BODY HEX ASCII
START 65 41 A
VENT 66 42 B
HOLD 87 43 c
SCRAM &8 a4 D
ZERO 69 45 E
STD LEAK 70 456 F
CALIBRATE P | 47 G

221
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Description
Table 2-5. Byte Definitions

REQUEST

NO. DESCRIPTION FORMAT

(1] leak rate E(seaA)

status info

1 test port pressure F (seeB)

2 SYSIBM pressure F(seaC)

3 ion Qauge pressure E (sea D))

4 date and timea BCD fixed (saa E)

Key: E=axponential, F =floating point, BCD = binary coded data

A Leak Rate, Status Information, and Reject and Error Status

Leak Rate

byte O: mast significant byte of mantissa in ASCI|

byte 1: second most significant byte of mantissa in ASCII

byte 2: lzast significant byte of mantissa in ASCII

byte 3: exponant in ASCI|

Status 1

byte 4 7 & 5 4 a3 2 1 0
I
vent (=1)
hold (=1)
roughing (=1)
extended roughing {=1)
test (=1)
fine test (=1)

Status 2

byte 5 7 ] -] 4 3 2 1 0

‘ I
[ zeroing (=1)
calibrating (=1}
standard leak (=1)
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D lon Gauge Pressura

byte O0: most significant byte of mantissa in ASCI

byte 1: second most significant byte of mantissa in ASCII
byte 2: least significant byte of mantissa in ASCII

bytae 3. exponent in ASCI

E Data and Time

Data

byta 0: year,; most significant byte of mantissa in BCD
byte 1: yaar, least significant byte of mantissa in BCD
byte 2: month;in BCD

byta 3: day; in BCD

Time

byte 4: houwr; in BCD
byte 5: minute;in BCD
byte &: second; in BCD

43.2 Fixed Numbers

byta 0: most significant byte of number in ASCI|
byte 1: in ASCII

foyte 2:least significant byte of number in ASCII

433 Floating Paint Farmat

byte 0: most significant byte in ASCII

byte 1: second most significant byta in ASCI|
byte 2: least significant byta in ASCII

oyte 3: absolute valua of exponentin ASCI

2-6-4 Connector 12, Remote Box

The Remaote Box connector is a four-pin, modular connector which uses straight-through, pin-ta-pin,
wirad cabla, The cable can be up to 50 feet long. The baud rate is commaon to the host port and the
Remote Box (which is set to 4800 baud). Although the baud rate in the remote box can be changed,

itis not recommended.

Fin connections - J12, Remote box (modular connector)

Function Pin na.
+Ov at 1 ampere 1
TXD/ ———== (o ramots) 2
RXD/ (from remaota) 3
System Ground 4

6999-09-720

2-25



Secton
Cescription

WARNING

Turn the volume of the Audio to its lowest laval batore connacting and waaring the
headphones. Aloud volume can cause hearng damage.

2-7  FRONTPANEL CONTROLS {5See Figura 2-3)

Thefront panel isdividedinto two functional groups ot kays, the right hall and the left half. Theright halt
keys can be considered as primary control keys which directly control the equipment and are always
oparational unlass control is passed on to the host, remote, or paralial connactors through optional
selections. Theleithalfkeys (underthehingedcoveronthaleftsideofthacontroipanel) arethosakeys
which are seldom used for normal operation, Operating the leak detector using the keys is furthar
dascribed in Section IV, Operation. VOLUME INCREASE

LI {Linear) Kay VOLUME DECRAEASE
Display *LOG Display  Range Display ~ Kay

O A B N W e,

I I W 10 T O T Y

NEXT Key* ‘PREVIOUS Mey 48-Character Message  ‘LARGERLEAK ~ SMALLER LEAK
Dispiay {two rows) Key Key
Figure 2-3. Front Panel Contrals, 958 Leak Detactor
2-8 MENUDESCRIPTIONS

Table 2-6 lists all of the menus used in the microprocessor for the 856 Leak Detecior. Each menu, with
its options and sub-options, is described in detail in Section IV, Operation.

Table 2-6. Listof Menus

Many No. Title Manuy Mo, Titla
1 Zaroing 12 Options Control
2 Calibration 13 Recorder Qutput Control
3 StandardLeak 14 Serial Port Control
4 Log/Linear Salact 15 Date and Time
5 Audio Controls 16 System Waka Up
& Xierto Fine Test 17 Sniftar Control
7 Aeject Setpt Controls 18 Pumg Options
a Keyboard Controls 18 Service Information
9 Display Controls 20 Security Control
10 Digplay Units 21 Service Statistics
1 Sequencer 22 Manual Control
23 Sorvice Initializaton
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SECTION IN

RECEIVING AND INSTALLATION

31 DESCRIPTION

Tha Varian 956 mass spactrometer leak detector is carefully packed onto a resiliently-mounted skid
and enclosedby a heavy cardboard containerbanded to the skid. Upon receipt, inspect the container
lor evidence of damage in shipment. Do not discard any evidence of rough handling. Raler 1o tha
“Unpacking Instructions” located on the autside of tha shipping containerwhen opening the container,
Factory packing provides for maximum protecticn during shipment. However, the leak detector and
related itams should be inspected immediately and any damage should be reported to the carrier
without delay.

3-2  UNPACKING INSTRUCTIONS

To unpack tha leak detector and remove it from the

skid, procead as follows.
QUTER
Carefully remove the outer shipping con- o SHIPPING
tainar, SAVE IT AS EVIDENCE IF DAM- CONTAINER
AGED.
o
2, Carefully cut the strapping holding the leak T T
detector on tha skid. b gt
"\-.,‘_“ ', i i
3 Remove any loose boxes or packagesand \/ LEAK
put them aside. 0O NOT MISPLACE ,__— DETECTOR
THEM, 8
LAG BOLTS
4, Carafully remove tha front 1-1/2- x 2-1/2-
inch brace by removing the two 3/8-diama-
ter lag bolts. Seea Figura 3-1.
5. Carefully remove the plastic bag covering SKID 14112 xﬁi‘ég'lmH
the leak detector. 8

B. Tha leak detector can now be removed
fram the skid using the following meathod. Figura 3-1. Unpacking the 356 Leak Datecior

WARNING

Handletheleakdetectorcarefully andproperlyinthefoliowing step. Personalinjuryordamage
ta the leak detector could result from improper handling.

6998-09-720 3-1



Saction Il
Recaiving and Instailation

1. Place the 1-172 1 2-1/2 Inch brace on the fioor in frant of the laak detecior.

2. Using the handle of tha car, filt the leak detector back and roll it forward,

e

GENTLY lower it onta the brace than anta the ficor.

3-3 SERVICES REQUIRED FOR OPERATION

(1} POWER
115 voits, 50/60 hanz, 30-ampere sanvica, or 220 volt, 50/60 hertz, 15 ampere service if 50
arderad.

{2) HELIUM

Welding grade, standard cylinder with pressure regulating vaive and hose.
34 PREPARATION FOR OPERATION

Remove and discard all loose packing from inside the leak detector. Access tothe insida of the lawear
cabinats can bae gained by removing the frant portion of the cabinets.

(1) VACUUM PUMPS
The vacuum pumps are shipped with the proper Initial charge of oil. However, the oil level
should be checked atter the leak detector is started and the pump(s) have been running for at

leasttenminutes. Onthe frontofeach of the roughing and fore pumps is anoll level sight glass.
The cil level should ba in the middle of the glass whan the pump is not running.

(2) OPERATION
The leak detectoris now ready for operation. Referta Section IV of this manual for operating
ingiructions.

3-5 INSTALLATION (See Figure 3-2)

Installation, operational checkout, and operating instructions for your Varian 956 leak detector are
provided, as a service, by a qualified Varian represantative.

When your leak detector is unpackad and the required sarvices are available, contact your nearest
Varlan district office to arrange for field installation,

36 LEVELING THELEAK DETECTOR

When the leak detector is movedtoits operating location, it shouldbe levelad by lowering the threaded
lags.
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From AC Power Source
CAUTION: Check lor
Correct Voltage!

ils

To CPU Board
Control signal from
microprocessor o
rough pump valve V11
and rough pump relays
Mg TR e To Rough Pump

o [o

=
@l o
@ o

To Rough Pump Var».m'r

V11

View from inside of can power enclosure

Circuit Breaker

for

Rough Pump Valve V11

E-H4

|roufs Fumr  wii LBl SETECTEN Wi)s FowEs |
a o \ @ o
/ \
/ Main Power
Aough Pump Circuit Breaker
Circuit Breaker

View from rear of leak detector

Figure 3-2. Leak Detector instaliation Connactions.
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3T

CAUTION

After moving the leak detector, do not drop the unit on its leveling leg; LOWER IT
GENTLY. Failure to do so may dislodge the PEM nut parmiting tha leveling adjust-
meant.

ALWAYS raise the jam nul up against the bottom of the cart frame to lock the leveling
adjustment.

STORAGE

It the laak detactor will not ba used immediataly, it can ba stored as raceived without special precau-
tons. Adry, relatively dust-free areais preferred. Tha requirad environmantal conditions tor slorage

ara:

-4

0% to 85% relative humidity, non-condensing.
-30-to 150-F ambient temperature.
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SECTION IV
OPERATION

4-1 GEMERAL
Cparation of tha 556 leak detector is divided into three levels for ease of use.

Level 1, the operator level, has access and coniral of those keys which directly control the aguipment
- Leével 1 requires no security. Thesa keys and their functions are described in para. 4-3-1.

Lavel 2 operation, undar sacurity control, includes the use of level 1 and, in addition, access o soma
of the programmable settings which require changes to fit a specific application. Typical examples of
this lavel of operation are 1) to change the Reject Sat Point value, or 2) to setthe time and day at which
thaleak detectorwill automatically warmupand be ready foruse (for example, justbeferaashiftstarts).
Level 2 operation is describad in para. 4-3-2.

Lewveal 3, the highest level of oparation available to the customer, is intendad for the in-house sarnvice

tachnician who may require tha use of manual contrais to isolate problems such as large leaks in the
vacuum sysiem. Leveal 3 operation is described in para. 4-3-3.

All levels of operation have access to operating control keys. Only the higher security levels allow a
greater degree of programmability.

4-2 STARTUP AND SHUTDOWN PROCEDURES
4-2-1 Statup

Aferunpacking the leak detector, It is good practice to lat the instrument remain at room lemperature
overnight, especially if it has been stored below 40°F (4. 4°C) for an extended period of tima.

Al this paint, the leak detector is ready o be powered up as described in the following sequenca.

1 Check that the electronics ON/OFF switch on the back of the Basic Module is off and
tha MAIN POWER switch on the cant power enclosure (if so equipped) is also off.

2 Check that all options {if any) are plugged in to their respective sockats (sea Figura 3-
2).

3 Plug the leak detector into an appropriate power source.
4 Set tha MAIN POWE R switch on the cart power enclosure (if equipped) to ON.
5 Seat the ON/OFF switch on the back of the basic modula to ON.

As so0n as power is applied to the electronics, a beep will be heard and the front panel lights will light
The message "System shutdown - press Scram to restart” will appear on the alpha-numaeric display.
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The eak detector will then progress through its programmed sequence in the following arder.

MESSAGE APPROXIMATE TIME AND EXPLANATION

“Roughing out systam 10 seconds - evacuates vacuum manifold

Software Rav. ___ " (laval)

“Roughing out spec tuba” This message may not appear if spectromeater tube
prassure is already low anough

“Rev up turbo” Maximum of 1 minute (or less)

“Starting lon Source” Message remains for approximately 20 seconds -
Turns on filament of the ion source

“System Ready” System ready 1o ba used

4-2-2 ghuldown

To shut the lsak detector down from all modes except the Program moda, proceed as follows.

1 Press and hold the SCRAM key until the unit displays SLOWING DOWN TURBO. This
message will remain for 20 seconds and allows the turbo pump to cocl off. The mechanical
pump will shut down and the unit will display SYSTEM SHUT DOWN - PUSH SCRAM TO
RESTART.

2 To shut the unit down from any menu or option, procead as follows.

3 Press the OPTION kay to get out of the Manu mode. Press and hold tha SCRAM kay as
describad in a previous paragraph.

4 Do not shut off the MAIN POWER switch until SYSTEM SHUT DOWN is displayed.

4-2-3 Moving the Leak Detector.

Varian recommands pressing and holding the SCRAM key for more than 1/2 second which initiates
the shutdown mode. Wait 30 seconds until the message “System shut down” appears on tha display
betora removing power to the leak detector. This assures that the speed of the turbo pump will be
properly controllad.

4-2-4 Special Operating Instructions

Due to the short oparating time between relubrication procedures on the turbo pump, Varian recom-
mends that the turbo leak detector be shut off when not actually being used. Asstated in Euqﬂun i
para. 2-2, Specifications, the startup time forthe 856 Turbo Leak Datectoris only 3 minutes maximum,
therefore it is unnecessary to keep the unit running when nol in usa.

42 6399-08-720



LR

Cperation

4-3 LEVELS OF OPERATION
4-3-1 Qgeration Using Lavel 1 Keys.

Lovel 1 operation is intendad for the user who will directly use the leak detector in the most simplistic
farmi - "two-button operation”. Under Lavel 1, no system parameters can ba modified except Manu 8,
option 2, the key press beap, and Manu 11, option 1, the Sequenced Cycle enable/disable, The
following is a list of direct equipment contral keys of which the ZERQ key (Menu 1, option 1) and the
CAL key (Menu 2, option 1, sub option 1) can be disabled if necessary from Level 2.

The following are descriptions of the mast often usad keys on tha panal of the leak detector.
VENT — Message displayed: “Systam vented”

Pressing the VENT key for mora than 1/2 second will vent tha test port. Pressing it for less than 1/2
secondwill place the 956 leak detactor in the HOLD mode in which the valves isolate the testport and
tha test port is not air-released.

START — Meaessages displayed: "Roughing out test port”, "Eross test”, or "Fine tesl”

Frassing tha START key will initiate a rough-down saquence of tha test port and the leak detector
proceedstolest. Thecrossoverto the GROSS TEST modeismade at 700 milliTarrand to FINETEST
at 7O milliTorr unless changed by Menu 22 (describad in a later paragraph).

AUDIO —  Pressing the AUDIO key will turn on or off the audible tona. Audio ON is indicated by
a steadily-lit red indicator next to the ALDIO key.

Volume Up/Volume Down  — These two triangular keys to tha left of the AUDIO key increasa
or decrease the velumea level of the audible tone. Tha upper triangular key increases iha volumea; the
lowar key decreases the voluma.

AUTO/MAN — Pressing the AUTO/MAN key causes the 356 leak detector to switch batwean
auto ranging and manual ranging. Auto ranging ks indicated by the AUTO light being it and ranges o
the most sensitive range possible in the TEST mode. Manual ranging is indicated when the MAN light
5 it In the MANUAL moda, the two triangular keys to the left of the AUTO/MAN key ara enabled.

Larger'smaller leak — These are the two triangular keys to the left of the AUTO/MAN key and
are operabla in the MAN mode only. Prassing the upper triangular key will manually range the IE-HI'I:
detector to measure larger leaks (smaller absolute exponent value); the lower triangular key will
manually range the leak datector o measure smaller l2aks (larger absolute exponent value).

The following is a description of the left-half group keys (keys under the cover flap).

ZERO — Massage displayed: "Zeroing”

Pregsing the ZERQ key when the leak datector is in the TEST mode will zero a negalive or positive
signal in the range shown on the display. This key s otherwise ignored.
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CAL — Pressing the CAL key when the leak detector is in the FINE TEST mode will
initiate a self-calibration routine to tune and calibrate the leak datector 1o a known signal. With an
internal leak option installed, calibration can be made easy by pressing this key. Tocalibrate the leak
datectorwithoutthis option, referto Manu description of Menu 3, Option 1-3 (Calibrate with an external
lzak). Inthe GROSS LEAK TEST, or other modes, this key is not operational.

LEAK — Messages displayed: "Roughing sid Ik” or “Stid lkon®

When the leak detectoris intha FINE TEST mode, prassing this keywill tum the iniemal calibrated leak
enoroff, Ifthe leak opfion is not installed orwhen notin the FINE TEST mode, the key press isignored.

SCALE _— Pressing this key salects the leak rate bar graph scale (either log or linear). In
the linearmode, the exponantis read with tha bar graph mantissa value; in tha log mode, the exponant
is extinguished and the entire scale is presented on bar graphs in pseudo log fashion.

AUDIO SETPTS — Fressing this key arms or disarms the audio set pointwhose trip value
can be seen in Menu 5 {described in a later paragraph). When armed, the AUDIO light will fliash and
will ba off when disarmad. Exceptions to tha audio light indications are described in Menu 5.

GROSS LEAK — Message displayed: "Gross leak only”

If the gross leak option is installed, pressing this key once will prevent the 956 leak detector from
entaring tha FINE TEST mods thusenabling testing inthe GROSS LEAK mode only. Prassing this key
a second time will aflow the 956 lo proceed into the FINE TEST mode. This keyis notoperational i the
Gross Leak option is notinstalied.

OPTION — Massage displayed “Master Option Manu®
“1. Zaroing”

Pressing this key thefirsttime torces the leakdetector to enter the Program mode and exitthe Program
mode whan pressed the second time. This key is further described in paragraph 4-5-2, step 7.

SCRAM —_ Massages displayed: "Slowing down turba” then

“System shut down™
“Prass SCRAM key to restart”

Prassing this key for greater than 1/2 second will axecute a safe shutdown sequence. If pressed lor
lessthan 1/2 second, the key presswillbe ignored. Iftheleakdetectorisiniha Programmaoda, prassing
the SCRAM key will back up one manu level only. Inthis case, the system will notbe shutdown. This
key is further dascribad in paragraph 4-5-2, stap 8.

All remaining keys are not operational uniess the leak detector is in the Program mode.

4-3-2 Qperation Using Level 2 Keys

Leval 2 operation Is intended for a suparvisor who may set up the leak detector in a particular manner
andwho does not want the operator 1o changa the parameters. Once the supervisor has enteradthe
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appropriate password in Menu 20, the 956 leak detector will allow the supervisor to examine and
change those system parameters that are designated under Level 2 security. Acomplete list of those
meanu options that.can be changed under Leve! 2 aperation ks listad after Manu 20,

Pregramming Examples

1 To change the value of Reject Set Point #3 to 5.8 x 10®, prass the keys in the arder shown. |t
Is assumed that the leak detector is not in the Program mode at the start.

KeyFress = Explanation

Opticn To enter the Program mode

87 Menu number for Reject Sat Pis

ENTER Select the menu

B3 Manu option number for Sat Point #3

ENTER Selects the thind choice

#5

#8 Reject Set Point value, Decimal pointis assumed.

ENTER Accapls the mantissa and advances the cursor 1o the expanant lield,
L 45] Exponant valua

ENTER Accapts the value

OPTION Exits tha Program moda. If there are other changas, then there is no nead to

axil the program mode for each change.

2 Todisabla the CAL keyso thatcalibrationis not performed atthawrong ime due to an acciden-
tal key press, proceed as follows.

Key Press Explanation

OPTION To enter the Program mode

Wz Menu number for the calibration option

ENTER Select the menu

ENTER Since the cheica is already on Menu, ENTER is sufficient
ENTER Disable the valua for tha option; selects the "Disabla” choice
OPTION To axit the Program moda

3 To display all messages in English, show the leak rate during test, and show the test por
pressure during the HOLD mode. proceed as follows,

Key Press Explanation

OPTION Enter the Program mode

#9 Menu number for display controls

ENTER Selects tha menu

¥3 Language menu/option numbear

ENTER Selacts the option

ENTER Selects the English language [notethatkey#1 wasnot required fo be pressad)
#1 Option number lor alpha-numaeric display control
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ENTER Selects a menu option

#2 Option numbser far leak rate

ENTER Salacts option choice

#2 Manu option #2 for HOLD mode display
ENTER Salects the menu

#4 Oyption #4 for tast port prassure
ENTER Selects choice

OPTION Exit tha Program moda

Aferthe parameters arechanged to the satisfaction af thesupervisor, security shouldbe resetto Lavel
1in Manu 20 to prevent accidental changa. Proceed as follows.

¥ey Press Explanation

Option To enter Program mode

#20 Menu number for security control

ENTER Salact the meanu

2 Sub level manu numbar

ENTER Salact menu

1000 Initial password for manu level 1 (see Manu dascription)
ENTER Accept value (reducas sacurity to Level 1)

Option To axit Program moda

4-3-3 Cperation Using Laveld Keys

Lave! 3 is intended for the sarvice technician who requires manual control of varous valves, pumps,
andvoltagestoisolate andcorrectproblems, Asinallcontrol squipmeant, manual overrideis necassary
to isolate problem areas. Theralore, care should ba taken whan under manual controls.

To enter Level 3 security, the password must be entered into Menu 20, Option 4. The operator must
reset the security 1o Level 1 or 2 when finished.

Exampie - Manually roughing out the test pon
To rough out the test port manually by using the fore pump, procoed as follows.
Key Prass Explanation

OPTION To enter Program mode

w22 Menu number for manuai control

ENTER Salect the menu

w2 Option number for manual control
ENTER Select Option 2

#2 Sub-option number for fore pump
ENTER Select Sub-option 2

#2 Option number for ON

ENTER SelectON
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Ifthe fora pump was off, it will turm on as soon as the last ENTER kay is pressed.
To selact the proper valve state, proceed as follows.
Key Press  Explanation

OPTION To enter the Program modea

B2z Menu number for manual contral
ENTER Selact the manu

#3 Option 3 - valve control

ENTER Select Option 3

#1 Sub level 1, setvalve state
ENTER Saolactsub level 1

#3 Sub level 3, rough-down state
ENTER Select sub level 3

OPTION To exit Program mode

AssoconasthelastENTERkayispressed, the 856 leakdetectorwillsetupthevalves in the rough-down
slate. By isolating various valve states orvalvas, araas canbequickly found. Varian recom-
mends thatvalve states orindividualvalvecontrols be manipulatedfrom the shut-down state using the
SCRAM kay.

All manu items that can be contralled under level 3 are listed under Sacurity Control dascriptions.

Callbration procedures for the 956 are described in Section V, paragraph 5-4.

4-4 SYSTEM VALVE OPERATION (Ses Figure 4-1 and Table 4-1)
4-4-1 Valve Designations and Functions
V1 Roughing valve V&  Isolation valve
V2  Testvalva V7 Gross leak valve
Va3 Vent valve Vi1 External rough pumgp flow split vaiva
V4 Turbo vent valve {part of option)
v5  Calibrated leak valve Vi2 Grossleak metering valve (manual adjust)
V6 Isolation valve {part of option)
V7 Gross leak vaive
4-4-2 Vacuum Modas
1 HOLD
2 VENT
3 ROUGHING QUT TEST PORT
4 GROSS LEAKTEST
5 FINE LEAK TEST

Figures 4-2 through 4-9 show the vacuum system in different modes of operation.
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i
Figure 4-1. Schematic Diagram of 856 Vacuum Sysfem
Tablg 4-1. Valve Truth Table
VALVE MODE
| Haid Rou n Gross Leak | Fine Leak | Vent
I are
V1 Roughing K G c o ¢ |
| v2 Test o | o 0 0 o
| V3 vent c c c B c 0
| V4 Tubo VENT. |C | C c c c c
: V5 Standardleak | C | C g c c c
| V6 Isolation o |o 0 0 0 0
| V7 GrossLeak | C | NA c o c c
| W11 RoughPump | C | Na o o c c
C = Clozed E = Either Opan or Clased O = Open
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Figure 4-2, Vacuum system in tha sysfem Ready - Vant moda
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V&
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L]
Calibrated
Leak

Rough vacuum

Atmosphere

f | Unknown vacuum

% High vacuum

Figure 4-3. Roughing tha lest port using the internal pumg only
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Figure 4-4. Roughing the test port with the external pump
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Figure 4-5. Roughing the Calibrated Leak {with internal leak ophion)
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Figure 4-6. Calibratad leak open, vacuum system in the Test mode
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Figure 4-7. Vacuum system in the Gross Leak Tast mode
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in the tollowing descriptions, tha valves are considered to be in their final resting positions. It is as-
sumed that valves turn on and off with sufficient delays such that misvalving is not possible.

k| The HOLD moda Is a safe mode in which the system can ramain indefinitely. Valves V2 and
V& remain open while valves V1, V3, V5 V7, and V11 close. Valve V4 remains in the position
betore the HOLD mode occurrad. The display reads* Systam Ready.” (The second line of the
dispiay is usar-definable (Menu 9, option 2.)

2 Tha VENT moda is used to load and unload the test port and is also a safe mode and can be
enteredfromany othermode. Intha VENT modae, valves V2, V3, andVé opanwhile valvas V1,
V4, VS, V7, and V11 close. The display reads "System Ready - Vant".

3 The ROUGHING OUT TEST PORT moda can be enterad only after system warmup. This
made s inltiated by pressing the START key. Once the transfer pressura criteria is met, the
systemthen proceeds tothe GROSS LEAKTEST or FINE LEAK TEST made. Inthe ROUGH
DOWN moda, valves V1, V6, and V11 open while valves V2, V3, V4, V5, and V7 close.

4 The GROSSLEAKTEST modecanonly be enteredfromthe ROUGHOUTTEST PORTmode
or the FINE LEAK mode. Inthis moda, valves V2, V&, and V7 open while valves V1, V3, and
V5 closa. Valve V4 opens or closes depending on the range of the leak detector. Valve V11
r@mains open orclosad depending on the menu salection for fiow spiit. V11 opens forfiow spiit
and remains closed if flow split is not selected.

3 The FINE LEAK TEST mode can be entered only from the ROUGH QUT TEST PORT mode
itthe grossleak option is notinstalled; the FINE LEAK mode canbe entered from thagross leak
maode only ifthe gross leak is present. Inthis mode, all valvas remain as in the gross leak mode
except roughing valve V1 which s opened or closed instead of gross leak valve V7.

4-5 FRONTPANEL CONTROLS (Detailed description) (See Figure 4-8)

Asdescribedin Saction |1, thefront panel s divided into two functional groups ofkeys, therighthalt and
the left halt. The right hall keys can be considered as primary control keys which directly control the
equipment and are always operational unless control is passad on 1o the host, remate, or parallal
connactors through optional selections. The left hall keys (under the hinged cover on tha laft side of
tha control panel) are those keys which are seldom used for normal operation, The following para-
graphs define the operating functions of the keys.

4-5-1 Pight-side Control Key Functions.

START

VENT

ALDIO (on/off)

AUDIO volume (VOLUME INCREASE or VOLUME DECREASE)
AUTO/MAN (ranging)

MAN (LARGER or SMALLER leak)

1 The START key initiates a rough down cycla and permits the 956 leak detector lo proceed 1o
the TEST mode if transfer pressure parmits. The following restrictions apply.
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VOLUME INCREASE
LM (Liraar) Kay VOLUME DECREASE
Drspiay rLOG Display Range Display ~ Key

NEXT Key / /PREVIOUS Key '48-Character Message  ‘LARGER LEAK

™~ SMALLER LEAK
Display (wo rows) Ky Key

Figure 4-10. Front Panel Controls, 956 Leak Detector

The 956 Leak Detector proceeds to the mostsensitive range if in the AUTO mode; it remains
in the range salacted if in tha MANUAL mode.

The leak detector proceeds to FINE LEAK TEST mode unless hald in GROSS LEAK moda by
prassing the GROSS LEAK key (no. & in left half group).

The leak datector ramains in tha TEST mode unlass:

a) The system is vented by pressing the VENT key.

B) A fault is present that can cause the system pressure to rise above the maxi-
mum tolerabie foraline pressure in which case the system goes into the
GROSS LEAK mode and proceeds to the ROUGHDOWN mode if it exceeds
maximum foreline pressure in the GROSS LEAK moda.

g) Any fallura occurs with the lon source, turbo pump, ormechanical pumpwhich
will sand the system into the HOLD mode.

d) The AUTO SEQUENCER cycle is terminated in which case the system goes
into the HOLD mode if the test sample fails and 1o the VENT mode if the test

sampla passes.
The YENT kay vents the test port, terminating the cycle, from any vacuum state.

The AUDIO (on/off) key turns the audio on and off. Tha audio is atone whose pitch (frequency)
is proportional to the leak rata. The frequency increases for an increasing signal,

Tha trianguiar AUDIO velume (VOLUME INCREASE or DECREASE) keys, when pressed or
helddown, increaseordecreasathevolumecfthe toneitthe audicison. theaudiois off these
keys are not active.

The AUTO/MAN key putstha 956 leakdetectorineitherthe AUTO or MANU AL rangechanging

mode of operation by alternately pressing the key. Once in the TEST and AUTO modes, the
leak detector proceeds to a range in which the mantissa value of the leak rate is greater than
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or equal 1o 0.8 and lass than or equal 1o 8.9 thus proceeding to the most sensitive range
possible. This key forces the leak datactor to revert to the LIN scale. Once the leak detactor
5 in the MANUAL and TEST modes, the leak detectar remains in the range selectad and can
be changed using the LARGER and SMALLER (triangular) keys to the left of the AUTCY
MANUAL key to read larger or smaller laaks.

& The MANUAL (LARGER and SMALLER) keys become active in the MANUAL mode and
cause the laak detector to go to the next larger leak rate ranga whan the LARGER (up) kay s
pressed, and to the next smaller leak rate range whan the SMALLER (down) kay is pressed.

45-2 Left-side Control Key Functions

The left half group consists of sixtesn kays which can mean and do different things depending on
previous key presses. Eight of these keys can be considered first function, secondary contral keys.
Thay ara:

ZERC
CAL (Calibrate)
LEAK (Standard leak)

SCALE (Log/Un)
AUDIC SETPTS

GROGS LEAK
OPTION
SCRAM

1 Thae ZERO key, depending on the menu setup, will zero tha background or retum it to the
previous value whan the key is pressed again.

2 The CALkay, if enabled through menu salaction, will automatically calibrate tha system, Tha
leakdetactormustbeinthe TEST mode orthe commandwillbe ignored. The calibratefunction
first auvtozeroes tha vacuum system, lurns on the standard leak, scans the spectrometer iube
voltages to find the halium peak, calculates the gain, turns off the standard leak, and then
autozerces the system. The gain must be greater than 0.8 and less than 7.

3 The LEAK key is a toggle switch which, ifin the TEST mode, turns the standard leak on and off.

4 Tha SCALE key switchas batwaan the log and linear scales of the bar graphs upon altemnata
kay prassas.

5 The AUDIO SET PTS key either arms or disarms the audio set point upon altemate key
presses.

B The GROSS LEAK key |s active il the GROSS LEAK option is installed and will hold the leak
detector in the GROSS LEAK mode or allow it to transfar to tha FINE LEAK TEST mode if

conditions allow upon alternate key presses.

7 Tha OPTION kay is the single most important key which allows tha 16 keys o have a sacond
function. When this key is first pressed, tha leak detectoris forced into a programmabla mode
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in which, through menu selections, the cperator can examing of change the leak delector’s
parametars. Tha key also activates the second functions of this group of keys.

a8 The SCRAM key causes the system to go Into a SAFE SHUTDOWN mode (the key must be
pressed and held for more than 1/2 second). In this mode (after the turbo pump has cooled
down), all pumps and valves are tumed off and only the digital electronics and the frant panel
are active. Power consumption in this moda is approximately 30 to 40 watts, i tha systam s
alrgady in the SAFE SHUTDOWN mode, pressing the SCRAM key again will turn the system
on.

4-3-3 Second Function Key Defipitions
1 The ENTER key is usad to accept a choice or activate tha current meanu.

2 The CLR key clears an active choice. This action can be considerad as “Backing Out”, itha
CLEAR key is prassed before the ENTER kay, than the erroneous entry is cleared and the old
valua appears. I the CLEAR key Is pressed again, then the current value is destroyed and the
default (factory-set) value now baecomes the current choice.

3 The NEXT and PREVIOUS keys are used to advance the menus or choices, backward or
forward.

4 The SCRAM key Is usadto back up one lavel of the menus. Foraxample, if pressed atthe sub
manu lavel 2, the display will then show the level 1 manu title.

5 Pressingthe OPTION key causes the 956 leak datectorto enter the PROGRAMMABLE mode,
Pressing it again causes the leak detector to terminata the mode and return to operating the
unit.

B Digits 1 through @

When the OPTION key s first pressed, the second function of the keys becomes active. Tha following
definitions apply to the second functions of the 16 keys.

ENTER key SCRAM kay
CLA kay OPTION key
NEXT and PREVIOUS keys Digits 0 through 3

Beforedescribing thesa functions, itis necessary tounderstandthe possibla typesofentries, theiruse,
and how they are shown on the alpha-numeric displays. The aipha-numeric displays consist of two
rows of 24 characters each. During normal use of the leak detector, the display spells out messages
todescribe the status of tha leak detector. Once the OPTION kay is pressad, the leak detecior entars
into the programmabila mode and the alpha-numerics are divided into two rows. The top row shows
the titls of the present manu or option; the bottam row shows the submenu or the option value until the
ENTER key is pressed. The ENTER key advances the bottom row 1o show any further sub-sublist or
displays the currant option value.
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The lefters “C" or"D"|or both) may appear next io the option value; “"C" representing the current active
value oftha option, and "D itsdefault{orfactory-set) value. Optionvaluescanbeconsideredasastack
which is Last In, First Oul. The default value is at the bottom of the stack and cannot be changed or
erased. The currant active valueis tha next item onthe stack and can be modified. Onca modified, the
old value is lost; however, the modified value does not become active unless and until the ENTER key
is pressed (axcept in some cases described later). The latter “P* alongside the option value indicates
that the value is Protected (a Security Leval); the # sign indicatas the number af that security level of
that aption (see Manu 22).

Option values can be of the following types:

1 List Pick

2 Mumarical Entry

| Incramental or Decremantal
4 Alpha-numernc

1 List Pick is a list of all possible choices. Whan the proper choice is reached, the ENTER key
accepts and makes the choice currant.

2 Numerical Entry allows entry from digit keys 0 through 8. The display will show the single digit
change and advance to the next digit if required. Again, the ENTER key accepts and makes
tha choice currant.

< Incremantal or Decremental (NEXT or PREVIOUS) keys can ba used to scroll through the
choicas rapidly by holding tha appropriate kay down.

4 Alpha-numeric entry is possible where required for special features such as names, job
number fisids, atc. Thisis accomplished by prassing the NEXT and PREVIOUS keys to scroil
through the set of available characters. When the proper character is displayed, press
ENTER. Entryofupto 22 characters is possible fornames. Tha last entry shouldbe =." {period
or decimal point) to indicate the end of the message field.

Alimanutitias areidentified by numberswhichcorraspondtoavailablafunctions. Onthanaxtsub-lavel
ara tha sub menus (or options) which can also bé identified by numbsars. This sublevel could continua
turther; however, a four-level depth is sufficient for the 956 leak detector. For convanienca, digitkeys
1 through 9 also have abbreviated menu titles printed on them. To activate tha menus, prass the
OPTION key than, if the menu number |s known, press digits 0 through 8. Otherwise, the NEXT and
PREVIOUS keyscanbe usadtoscroll through the menus. Once the propermeanu is reached (by eithar
method), press tha ENTER kay to entar into or activate the sub manu. Again, aither the digit keys or
thaNEXT orPREVIOUS keyscanbeusedioactivatethe nextmenuinlineoroptionchoice. iithechoice
Iz anopticnvaluathen, again, the NEXTor PREVIOUS keyscan be pressadioshowthadesiredchoice
and the ENTER keywill activate the choice. Foraxample, to change the ion voltage (or fitamant blas)
ol the spectrometer tube, the following sequence of key presses are necessary. lonvoltaga (hlament
bias) appears under Manual Calibration (Menu 2, Option 2).

1 Press the OPTION key (activates the menus).

2 Continue pressing the NEXT key to advance to the CALIBRATION meanu title.
3 Press ENTER to activate the menu.
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4 Caontinue pressing tha NEXT key to advance to MANLUAL CALIBRATE menu title,

5 Presss ENTER 1o activate the menu.

6 Continue pressing the NEXT or PREVIOUS keys to get to the ion voltage (filament blas) sub
TV,

7 Press ENTER to activate the menu.

Atthis point, the operator can enter the desired ion voltage using digit keys O through 9 followed by the
ENTER kay, or scrolling up of down to tha desired voltags. Once satisfied with the ion voltage, the
operator can exit the Program mode by pressing the OPTION key again or continue to change ather
paramatars.

4-8 MENU DESCRIPTIONS

Table 4-2 lists all of the manus used in the microprocessor for tha 356 Leak Datactor. Each menu, with
its options and sub-options, is described in detail in following paragraphs.

Tabie 4-2. Listof Menus

Menu Mo, Titla Meny No, Titla
1 Zeroing 12 Options Control
2 Calibration 13 Recorder Output Contral
3 StandardLeak 14 Serial Port Control
4 Log/Linear Setact 15 Data and Time
5 Audio Controls 16 System Wake Up
B Xter to Fine Test 17 Snifter Control
7 Reject Setpt Controls 18 Pump Options
2] Keyboard Conirols 18 Servica Information
8 Disptay Gontrols 20 Security Control
10 Dispiay Units 21 Service Statistics
n Sequencear 22 Manual Controls
23 Service Initialization
Menu 1-Zeroing
Option 1 Auto Zero Leak Rate < 0
1 Disable
2 Enabla D

Option 2 Last Zero Background
i Disabie D
2 Enabla

This menu refers to the ground reference of the helium signal. The hardwara and software have the
combinad ability to shift the zero reference of the preamgpilifier by approximately 3 x 10-atm cc/sec.

As the vacuum systemis used, the background will increase or decrease with time. Selecting Option

1 (Auto Zero Leak Rate < 0), the operator can let the leak detector automatically compansata for
decraasing background and adjust the leak rate to the proper zero referance.
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Auto Zeroing accomplishas tha following.

. Zeroas the leak detector when the leak rate falls below 0.0 by 29 of that scale.

g Zaroes the leak detector within 0.5% of any scale.

. Displays the ZERQING message during the process.

. Disabies the function keys such as VENT, STD LK, and CAL during the zeraing proc-
ass.

Option 2 - Last Zara Background

Insomecases, itisnecassary forthe operatorto know howmuch the systembackground haschanged
since the last calibration was performed. Option 2 contains the difference between the current zero
reference and the zero reference at the last auto calibration. A positive number implies that the
background has risen; a negative number implies that the background has improved. Valuesshown
when this menuis accessed corresponds to the range the leakdetactor isin. Thisisduetothe lactthat
tha zero referance is different for diferent ranges.

Menu 2 - Calibration

Option 1 Auto Calibrate

1 Dizable Calib. Key D

2 Enable for Int, Leak

3 Enable for Ext. Leak

4 Full Auto Tune Password (not presently available)
Option 2 Manual Calibrate

1 lon Violtage {210V to 320V)

2 Emission Current {02 mA to 2 mA)

3 Calibration Gain (0.8 7)

4 Response Tima (0.05 secto 10 sec)

Option 1 - Auto Calibrate

This manudefines calibration techniques available to the operator. If Oplion 1-1 is selected, pressing
tha CAL kay will produce an audible baep indicating an illegal or inoperable kay press.

if Option 1-2is selected, pressing the CAL key will initiate the following auto calibrate sequence with
theinternalleak providedthe leak detectorisinthe TEST mode. During the auto calibration procedure,
the VENT, ZEROQ, and STD LEAK are disablad.

. Turns on the standard leak

. Scans the ion voltage (+210 to +320 V DC £ 10%)

. Scans the lon voltage to find the maximum signal

. Sets the kon voltage to that peak or indicates an arror message

. Calculates the gain by using the leak value setin Option 3-1. Ifthe gainis greater than
7 or less than 0.8, an error massage is displayed

. Turns off the leak

. Zeroes tha display. Valves may be automatically sequencing during this process
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It Option 1-3 |s selected, an external laak can be used to calibrate the leak detactor. Tha value ofthis
lgak should ba piaced in Option 2 so that it can be usedintha gaincalculations. Thisprocedurafoliows
tha same sequenca as in Option 1-2 except for the following user intervention.

. The external leak with valve open should be placed in the test port befora the systam
is pumped down,

. Whan the leak datector s in the FINE TEST mode and in its most sensitive range, the
CAL key can be pressed to initiate the CALIBRATE process.

. Mo further action is required by the user to complate the process.

. For best results, an extarnal laak with a value of -G range to -8 range should be used.

Option 2 - Manual Calibrate

Although Auto Calibrate is the better way of calibrating the leak detector, it may be necessary (for
certain applications) to adjust tha leak rate outpul to an operators’ unique application. Inthiscase, tha
operator has control of the lon Voltage, Emission Current, Calibration Gain, and system reésponse
tima.

Option 2-1 confrols the lon Voltage. Using the NEXT and PREVIOUS keys, the ion voltage can be
increased or decreased from approximataly 210V 1o 320V. This voltage adjustment should be used
only when the other ion source parameters (repeller voltage, variable focus, and the enhancament
magnet) have already been set up through the Service Calibration option manu (menu 22-1).

Option 2-2 controls the ion source emission current. Using the NEXT and PREVIOUS keys, tha
amission currentcan beincreased ordecreased fromapproximately 0.2 mAto 2mA. This adjustman
is also a paaking function of tha hallum signal. This currant should be kept as low as possibla so that
the life of the ion source filament can be greatly increased. Typlcal emissioncurrents are betweean 0.2
maA ta 1 mA; the emission is factory-setat 0.2 mA,

Option 2-3, Calibration Gain, ampiifies the output to the leak rate display. tsrangeis from 0.8107.00.

Option 2-4 controls the response time of the leak detection system. Responsa tima can be adjusted
fram 0.05 sec (direct) to 10 sac (slowast). Setting the response tima applies to all ranges except the
-3 range in which casa the respansa is four times the set value (0.2 sec to 40 sec); the factory-sat
rasponse time |s 0.8 sec.

Menu 3 - Standard Leak
Option 1 Internal Standard Leak Value
Option 2 Extarnal Standard Leak Value
Ogpticn 3 Disable Leak (» N

Option 1 contains the value of the Internal Standard Leak. This value is used to calculate gain by the
Auto Calibration routine, The value of this leak Is automatically compensated for ambient
temperature changes.

Option 2 can be set to a value of a calibrated leak used at the test port. The value set in this
option Is usad during Auta Callbration with an external leak. Even if external calibration s not

used, the valua of a leak used at tha test port to verify system performance should be placed
hera.

Option 3 disables the Leak kay and Is used when the standard leak is nol installed. ]
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Menu 4 - Log/Linear Select

Option 1 Log
Option 2 Lin {Linear) D

This menu allows the operator to sat tha bar graph scale output (log or linear) to be selacted 1a the
desired choice when the leak detector is powered up.

Menu 5 - Audie Controls

Option 1 Audio Satpoint Value
Option 2 Audio Valuma (1 to 100)

Option 1 of this menu allows the operator to set the value atwhich the audio will turn on if armed. The
tollowing criteria describes the audio set point.

. Theaudioistumedon forvalues greaterthan the set pointandturned olfforvaluesless
than the sat point.

. The set point can be armed or disarmed by pressing key 5 only when in the non-pro-
gramming moda (outside the menu options).

. Whan the audio sat pointis armed, tha AUDIO ON lightwill flash to indicate that the sat
point alarm is armad.

. Ittheauvdicison (enabledbytheAUDIOkey), the setpointcannotbearmedbyprassing
the AUDIO SET PTS key.

. Itarmed and the ieak rate is greater than the sat point, the ALUDIO on lightwill goe from

the flashing state to the solidly lit state.
' Turning off the audio does not disarm the s&t point; it tums off tha ALDIO ON and the
sound only.

Option 2 aliows the operator to adjust the volume level that can be applied whan the leak detector is
poweared up and the audio is first turned on.

Menu & - Transfer lo Fine Test

Option 1 Hold in Gross Leak
Oiption 2 Xfarto Fine Leak

Option 1 allows the operator toset the leak detector tostay in the GROSS LEAK TEST mode only. This
state is retained Upon EVENY POWer-up.

Optian 2 allows the operator to set the leak detector to transter (Xier) to the FINE LEAK TEST mode
it pressura and leak rate conditions are met. Asin Option 1, this state is retained upon evary power-
up.

Menu 7 - Reject Set Point Controls

Option 1 Reject Setpaint #1
Option 2 Reject Setpoint #2
Option 3 Reject Setpoint #3
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Option 4 Reject Setpoint #4
Option 5 Reject for Set Paint # (#1 10 #4)
Option & Setpoint Hysteresis (5% to 509%)

Options 1 through 4 aliow the operator 10 set values for four independent reject set paints, Each set
point directly conirols the action of tha four optical isolators whosa oulputs are connacted to paralls|
A2 connector J10.

Option 5 allows the operator to set the main reject set point indicator message to any of tha four set
points available (#1 through #4).

Option & allows the operator 1o sat the hysteresis value 1o all the set points except the audio setpoint.
For exampia, If the hysterasis was set 10 10 % of full scala and the sat point was setat3.0 x 107, than
the reject sat pointwill trip for leak rate values greater than or egual to 3.0 x 10~ for an increasing signal
and untrip when the leak rate falls below 2.0 x 107 (10 percent of full scale) for a decreasing signal.

Menu 8 - Keyboard Conlrols

Option 1 Active Keys Control
1 Frant Panal

1 Disable
2 Enabla D

2 Parallel Port
1 Disable D
2 Enabie

Option 2 Key Prass Baep
1 Disabla
2 Enable D

Options 1-1 and 1-2 select the location {s) of the source of the input commands.
Option 1-1-1 disables tha START, VENT, AUTO/MAN, AUDIO ON/OFF, ZEROQ, CAL, LEAK,
SCALE, AUDIO SET PT keys and the GROSS LEAK (Gross Leak Hold/ Xfer Fina Test func-
tions) key. The programming moda keys are still active.
Option 1-1-2 enables all the keys on the front panel.

Option 1-2-1 disables all the input lines of tha parallel 'O connector J10. The outputlines are
always activa.

Option 1-2-2 enabies tha parallsl inputs on the parallel 10 connector J10.

Option 2-1 disables the kay press beep. Pressing a key on the front panel will not produce any beep
except as follows.

. Two beeps will be heard 10 indicate an illegal or not active kay prass.

* Threebeepswillbe heardto indicate anerrorthatchanges thestate of theleakdetactor.
These beeps are not associated with key presses.
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Option 2-2 anables tha key press beep. Prassing any key on the front panel will produce asinglabeep
to acknowledge the key. Other beeps will be heard as indicated in Option 2-1.

Menu 2 - Display Controls
Option 1 Alpha-numaeric Display

1 Mothing B
2 Leak Rate
3 lon Gauge Prassure

4 Test Port Prassure
Dption 2 Hold Moda Dizplay

1 Nathing D

2 lon Gauge Pressure

3 System TC Pressure

4 Test Port Pressure
Ciption 3 Languages

1 Engiish D

2 Spanish

3 German

4 Franch

5 Italian

Menu 9 allows the manipulation of the alpha-numeric displays. The first line ol the alpha-numeric
display describes tha current state of the leak datector and the events taking place. This line is not
controilable axcept for Options 2 and 3.

Options 1-1 through 1-4 apply tothe information that can be displayed on the second line of the alpha-
numernic display.

Option 1-1 allows the oparator to keep the second line blank whan tha leak datector is in the

TEST mode except for the leak rate units so that the display does nol distract the
operator with tog much information,

Option 1-2 allows the oparator o display the leak rate value to two decimal placas thus giving
mora resolution.

Option 1-3 allows the operatar to display the lastreported system pressure from theiongauge
when the leak detactor is in the TEST moda.

Option 1-4 allows the operator to manitor the test port pressure when the leak detector isinthe
TEST mode.

Ogptions 2-1 through 2-4 allow the oparator to display the various system prassures when the leak
detector is In the Hold mode.

Options 3-1 through 3-5 allow the operatorto display all the alpha-numeric messages in fha language
selected.
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Menu 10 - Display Units

Option 1 Leak Rata Units
Amecisac D
Oz Freonfyr
Pascal m/sac
Tarr lters/sec
Alr squivalent
User defined (0.001 1o 99.959)

ressura Units
Toer D
mibar
Pascal

ump Spaed Units
CFM D
m?/hr
[iters/min

X
WA = YW -0 DN -

Manu 10 deals with the units of the numerical information reported on the dispiays. If the exponent
value becomeas positive or smaller than -9 dua o units selected other than atmicc sec, the exponent
is blanked and the full valua will appear on the alpha-numeric display. If the leak rate on tha alpha-
numeric display is disabled (Option 9-1-1), than the leak rate will ba forced to be displayed.

Options 1-1 through 1-5 allow the operator to select the appropriate units for the leak rate output.

Option 1-6 allows the operator 1o enter a constant multiplier for units not commonly used. When this
option is selected, the wards "other units™ will appear on the second line of the alpha-numeric display.

Options 2-1 through 2-3 allow the operator to display the pressure in tha units selactad.

Options 3-1 through 3-3 allow the operator to salect the pumping speed units for various mechanical
pumps.

Menu 11 - Sequencer
Option 1 Sequancad Cycle
1 Disabie D
2 Enable

Option 2 Aough Time (2 sec to 200 sec)
Option 3 Tast Time (3 sec to 200 sec)

Menu 11 is to be usedwhen repetitive testing is required which give pass or fail results only. Thismanu,
in eonjunclion with Menu 14, Option 4, makes a very powartul tool for automatic testing and logging
lest results on a printar.

Oiption 1-1 disables the sequencedcycleoperation; the leakdetectortherefore operatesasastandard
leak detectar.
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Option 1-2 enables the saquenced cycle operation with tha following rules.

. Prassing the START key initiates the cycle.

. The tast port is rough-pumped to get to the TEST mode.

. Toallowzeroing, calibration, etc., pressthe ZERQ, CAL. or LEAK keysduring theraugh
pumping. The cycle is interrupted until the VENT key is pressed.

. Ifrough outtime expires, tha system reverstohe HOLD moda andrajacts tha sampila.
Pressing the VENT kay taerminates the cycle.

» oncainthe TEST moda, 1ha systamwails for tha lest time 1o axpire, at which pointthe
leak rate is compared with tha reject sat point.

. it the leak rate is iess than the reject set point, the massage “Passed” appears on the
display and the test port is automatically ventad to terminate the cycle.

. It the leak rate is greater than the reject sat point, then tha message ‘Falled” appears
onthadisplayand thesystem revernstothe HOLD mode. Thecyclaisterminatedwhen
the VENT kay is prassed.

Option 2 allows tha operator to set the maximum rough out time. If the rough out time expires, the
system reverts to the HOLD mode and rejects the sample. Pressing the VENT key terminates the
cycla.

Option 3 allows the operator 1o set the maximum tima in test before making the set pointcomparisan.
This is to allow the signal to settle down.

Menu 12 - Options Control

Option 1 Gross Leak
1 Not Installed D
2 Installed

Option 2 Internal Standard Leak
1 Not Installed o
2 Installad

Option 3 Vacuum System Typa
1 Difluskon Pump D

2 Turbo Molecular Pump

Option 1 instructs tha leak detector to function as a non gross leak machina. Fina Leak ranges from
102 1010 0.2 x 10*are available to the usar.

Option 1-2 enables the Gross Leak valve sequencing provided the option is installed. This allows
additional rangas from 10 & 10°t0 0.2 x 10-'to be available to the operator.

Option 2 instructs the leak detector whether the internal calibraled leak is installad or not installed.

Option 3 instructs the leak detector regarding tha type of pump (difusion pump or turbe pumpj in tha
vacuum system.
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Menu 13 - Recorder Oufput Control
Option 1 Leak Rata Output Scale
1 Log
2 Linsar D

3 Linear with Offsat
Option 2 Recorder Output Signal

1 Leak Rate D

2 System Pressure

3 Test Port Pressura

Option 1 applies to tha leak rate at the recordar output only.

Option 1-1 allows the operator to salect tha log scale for the recorder output; the output s scaled 1 volt

perdecade. 100 mvcorresponds to 1x 10+; 10 v corresponds to 10 x 10°.

Option 1-2 allows the operator to select the linear scale for the recorder output; 0 to 10 v repeated for

each decade.

Option 1-3 adds anoffsettoproduce a mid 9 range signal. ThismakesAVS recordings possible sothat
positive and negative background shifts of the vacuum system can be recorded.

Option 2-1 allows the operator 1o output the leak rate signal ta the raecorder output.

Option 2-2 allows the operator to output the last reported ion gauge pressureé measurament 1o the
recorder output. This allows the operator tomonitar long-term system pressure parformance.
Pressura range is from 760 Torr to 1 x 10°® Toer. if the filament is off, then the pressure is
measured from the system thermocouple; if the filamant is on, then tha prassura is maasured
from tha ion source’gauge. Output approximately comresponds to 1V per decade starting at

1000 Torr. OV = 1000 Torr; 8V = 1 x 10 Torr,

Option 2-3 allows the operator to manitor the test port pressure on tha recorder oulput. Again, the
output corresponds fo 1V per decade from aimosphere to 1 x 102 Torr. OV = 1000 Torr; 6V =

1 x 10 Tarr.
Menu 14 - Serial Port Control (not presently available)

Option 1 Baud Rates

1200 Baud

2400 Baud

4800 Baud

9600 Baud D
19,200 Baud

o (D R ==
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Menu 15 - Date and Time

Option 1 Sat Date Mo/Day/Yr {01/01/1888 to 12/31/2086)
Optlon 2 Sat Tima Hr:Mn:Sec
Option 3 Date/Tima Format
1 USA Format D
2 European Format
Option 4 Tima Format
1 12 Hour D
2 24 Hour

Option 1 aliows the operator 1o view and setthe cumant month, day, and year, Two digits for the manth,
wodigits for thadate, and four digits for the year mustbe compietely entered to be acceptedby the leak
detector. Propaer setting of the date allows the software o display maintenance requirements If re-
quired.

Optlon 2 allows the operatorto viewand settha current time inhours, minutes, and seconds. Twodigits
aach lorhours, minutas, and seconds mustba completely entered tobe accepted by tha leak detector.
This allows the software 1o tum on the instrument at the required tima, aic.

Option 3 allows the operator to salect AM or PMif a 12-hour format is selectad.

Option 4 allows the oparator to select the 12-hour or the 24-hour timakeaping lormat.

Menu 16 - System Wake Up

Option 1 Wakeup Time (00:00 to 23:59)
Option 2 Monday
1 Disabla D
2 Enable
Cption 3 Tuesday
1 Disable D
2 Enable
Optlon 4 Weadnesday
1 Disabla D
2 Enable
Option § Thursday
1 Disabla D
2 Enabie
Option 6 Friday
1 Disabla D
| 2 Enable
Optlon 7 Saturday
1 Disabia D
: 2 Enable
Option 8 Sunday
1 Disabie D
2 Enabla
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Option 1 allows tha oparatorto sattha tima atwhich the le ak datector should be ready for use. The leak
detector will then tum at the sat tima to ensure stability at the lima required for use.

Option 2 allows the oparator to select AM or PMfor tum-on time. Ina 24-hour format, this selection is
not raquired.

Optlons 2 through 8 allow the operator 10 selact the spedific day(s) on which the leak datector will b
tumed on autornatically, The leakdetectorwill be atthe System Ready level oneach Enable-selected
day.

Menu 17 - Sniffer Control

Option 1 Sniffer Enabla
1 Disable D
2 Enable
Option 2 Sniffer Zero Rate (10 sec 1o 99.9 seconds/dacada)

Menu 17 isveryusefulwhare excessive use of halium causeslarge ambientheliumbackground shifts.
This option allows the oparator to set the rate at which the leak rate display will be driven to zero. Any
positive or nagativa rends are instantly transferred to the display with the responsa tima chosan in
Manu 2, Option 2-<4. Onca the value appears on tha display, itis reduced to 0 at the rate chosan in this
manu. If tha leak datector Is In tha MANUAL maoda, the zaro will ba adjusted to the decada selected.
If the leak detector Is In the AUTO moda, the zero will ba in the most sensitive range posaible.

Option 1 enables or disablas the sniffer zaro contral,
Optlon 2 allows the rate at which the display Is zerced In saconds/decade.
Menu 18 - Pump Options

Option 1 Rough Pump Control
1 Disable D
2 Enable

3 Enable For Rough Only
Option 2 Rough Pump Rate

1 TCFM D
2 11 CFM

Optlon 3 External Pump Control
1 Enabla

2 Enabla For Rough Only D
Option 4 External Pump Rata (0.1 1099.9)

Manu 18 controls the large rough pump and the associated valving. The size of the pump and whan

it Is connected ta the foraline determinas the degree of sensitivity or flow split. ; )
option 1-1 is used when only one pump is installed, regardless of its size
Option 1-2, Enable, permits control of the large pump In the TEST mode. When selected, valve V11

opans giving additional pumping capability 1o hold large chambers in the TEST mode. The operator
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must then select Option 2 to enter the proper size of fora pump Installed in the leak detector. There
will be a loss of sensitivity in this mode.

option 1-3, EnablaForRoughOnly,closesvalve V11inthe TEST mode and selects onlythe 1.2 CFM
fore purnp. This allows maximum sensitivity,
Option 2 permits the operator to enter the size of rough pump that has
been installed ( 7 or 11 CFM). This will produce a loss in sensitivity;
however, electronic gain is automatically added based on the size of
the pump selected.
Option 2-1 seiacts tha TCFMpump size forthe large rough pump. Thiswill produce aloss insensitivity
of a factor of 5 (approximately); however, slectrronic gain is automatically added .

Option 2-2 selects the 11 CFM pump instead of tha 7 CFM pump as described in Option 2-1, The loss
ntnrulﬂl:ﬂrln this case s approximately a tactor of 7. Again, the leak detector automatically adds
alecironic gain.

Option 3 allows one additional large pump 1o ba controlied as described in Option 1. This pumpis not
intandad to substitute for the gross leak option. This user-supplied pump could be connected to the
blankad-oM portinside tha right cover. An elacironic valve should ba placed batween tha port and tha
pump swch that the valve can be controlled by a logic signal avallable at pins 11 and 12 of connactor
J13.

Option 3-1 applies a logic O signal at pins 11 and 12 of connactor J13 such that the valve can remain
open in tha Fine Test ranges. Thisis an open collector output capable of sinking 5 mA through 4.7K
{sea schamatics). When ENABLE is selected, the software gain is automatically applied to compen-
sate for the decreasa in signal (see Option 4 of this menu).

Option 3-2 applies alogic 1 atpins 11 and 12 of connector J13 to closa the external valve in the Fine

Tas! ranges. Salecting "ENABLE - Rough only” allows a large pumping capacity 10 rough out tast
chambers and, once in the Fina Test moda, the valve closes to maintakn the sensitivity.

Option 4 allows the operator to enter the extarnal rough pump size in the units chosen In Menu 10,
Option 3. This allows the software to apply the appropriate software gain where requirad,

Manu 19 - Service Iinformation

Option 1 Salesman’s Name
2 Salesman's Phone
3 Servica Phone

Option 1 allowsentry of the salespersons name upto 1 8characters long. Toenter thename, press and
hold the scroll keys (up or down arrow) until the appropriate letter appears on the display then press
ENTER toacceptthe character and advancathe cursor iothe naxtcharacter. After entering tha nama,
press and hold the scroll kay until the ( . ) (decimal point) appears on the display. Press ENTER 1o
terminata tha antry fiald.
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Option 2 aliows entry of the salespersons telephone number, Prass and hold the scroll key until the
appropriata numbers appear in the display. Press ENTER to accep! the numbar and advance tha
cursarto the naxtnumber. Aftarantering the number, press and hold tha acrollkey untiltha( . ) (decimal
paint) appears on the display. Press ENTER 1o terminate the enftry fiald.

OptionJaliows entry of the Varian National Service Cantartelephone number (1-800-227-9722). The
number can be entered as described in Option 2.

Menu 20 - Security Control
Option 1 Display Security Lavel {0t 5)
2 Level 1 (0000 to 9999)
3 Lavel 2 {0000 to 9999)
4 Lavel 3 (0000 1o 9999)
5 Set Lavel 1 Password (0000 to 9998)
6 Sat Lavel 2 Password (0000 to 9999)
7 Set Lavel 3 Password (0000 to 9999)

Manu 20 is one of tha most usetul manus through which the degrea of Raxibility of the leak detactor is
controlled. Through this menu, unauthorized changing of critical system paramatars can ba pre-
vented. This menuisdividedinto sixlevels of security; levels 1,2, and 3 are intended forcustomer use,
whila levels 4, 5, and 6 are considaerad for Varian use only. Level 5 security is for factory setup while
level 4 is for tha Varian salesparson to antar servica information into Manu 19. Levels 4, 5, and & will
nol be described any further.

When tha leakdatactoris shipped, thepasswordforLevels 1,2, and3aresetto 1000. Aierverification,
the sacurity passwords for Levals 2 and 3 should be changed to any two differant, unique, four-digit
numbers. Acopy of these numbars shoukd be kept in a safe place for later usa, If required.

The following is a complate list of manus that can be changed under Levels 1,2, 3, and 4.
Lavel 1

Menu 8, Option 2 Kay Press Baep
Menu 11, Option 1 Sequenced Cycle

Lavel 2 - All of tha following Including thosa in Laveal 1

Mani 1 Zoroing (Complata)
Menu 2, Option 1-1  Disable Calibration Kay
Menu 2, Oplion 1-2  Enable for Intemal Laak
Menu 2, Option 1-3  Enable for External Leak
Manu 2, Option 1-4  Full Auto Tune Password
Menu 2, Option 2-1  lon Voltage

Menu 2, Option 2-2  Emission Current

Menu 2, Option 2-3  Calibration Gain

Manu 2, Option 2-4  Rasponse Time
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Menu 4

Menu 5

Menu 6

Meanu 7

Menu 8, Option 1
Menu 9

Menu 10

Menu 11, Option 2
Menu 11, Option 3
Menu 13, Option 1
Meanu 13, Option 2
Menu 15, Option 1
Menu 15, Option 2
Meanu 15, Option 3
Menu 15, Option 4
Menu 16

Menu 17, Option 1
Menu 17, Option 2
Menu 20, Option 5
Menu 20, Option 6
Menu 20, Option 7
Menu 22, Option 1-1
Menu 22, Option 1-2
Menu 22, Option 1-3
Menu 22, Option 1-4
Menu 22, Option 1-5
Menu 22, Option 1-6
Menu 22, Option 1-7
Menu 22, Option 1-8
Menu 22, Option 1-9

Log/Linear Select

Audio Controls (Setpoints)
Transfer to Fine Test

Reject Sat Point Controls
Active Kays Control (Complete)
Display Contrals (Compieta)
Display Units (Complata)
Rough Time

Test Time

Leak Rate Qutput Scale
Recorder Qutput Scale

Set Date Mo/Day/Yr

Set Time Hr:-Mn:Sac
Date/Tima Format

Tima Format

System Wakaup (Completa)
Sniffar Enabla

Sniffer Zero Rate

Sat Lavel 1 Password

Set Lavel 2 Password
SelLevel 3 Password

lon Voltage

Repeller Voltage

Variable Focus

Emission Currant
Calibration Gain

Systam TC Galn

Tast Port TC Gain

lon Gauge Gain
Temperatura Sensor Gain

Menu 22, Option 1-11 Gross Leak Transfer Set Paint
Menu 22, Option 1-12 Fine Leak Transfer Set Point

Menu 22, Option 4-1

Filament Selact

Level 3 - Al of tha following Including those in Levels 1 and 2

Manu 3, Option 2
Menu 3, Option 3
Menu 14, Option 1
Menu 18

Menu 20, Option 7

Extemal Standard Leak Value
External Leak Temparatura
Baud Rates

Pump Opfions
Sat Leval 3 Password

Menu 22, Option 1-14 Zero Offsat

Menu 22, Option 2
Menu 22, Option 3
Menu 22, Option 4-2
Menu 22, Option 4-3
Menu 22, Option 4-4

£999-09-720

Pump Controls
Valve Controls
Emission Level
lon Gauge Relay
D.P. High Powar

Section IV
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Level 4 - All ol the following including those in Levels 1, 2, and 3

Menu 3, Option 1 internal Standard Leak Value
Menu 12, Option2  Internal Standard Laak

Menu 19 Servica Infarmation
Manu 20, Option 8-4 Set Service Password
Menu 21 Service Statistics

Menu 22, Option 1-10 Ejector Stage Gain
Menu 22, Option 1-13 Diffusion Pump Voltage
Menu 23, Option 1-1  Reset Options

Menu 23, Option 1-2  Warmup Abont

Meanu 23, Option 1-3 Systam Restart

Menu 23, Option 1-4  Memary Fill Value
Menu 23, Option2 Initialized Statistics

Menu 20, Option 1 displaystha currentsecurity levelinwhichthe leak detectoris operating. Thisisonly
adisplayable number 1 through 6.

Option 2 sets theleak detectorinto the most limited access form (Lavel 1). The password for this level
should be left at 1000.

Option 3 sets the leak detectorto Level 2 access mode. The system parameaters listed in the previous
table can be changed under Level 2 security,

Level 2 is intended for the supervisor who may want to set the machine 1o a unigue sat of system
parameters. initially, the password for this level is 1000, but should ba changed to aditfarent, unigque,
four-digit number such as the last four digits of the supervisor's Social Security number, for example.

Menu 20, Option 4 setsthe leak datector to Level 3 security. Thislevelisintended forin-house servica
parsonnel. The systemparamaeters listed inthe previous table can ba changed under Lavel 3 security.

Again, Tha as-shipped password is sat to 1000; the number should be changed to a different, unique
four-digit number.

Option 5 displays and/or sets the Level 1 security password. Level 2 or higher security access is
required to saa or changa it.

Option & displays and/or sets tha Laval 2 security password. Level 2 or higher security access is
required to see or change it.

Option 7 displays and/or sets the Level 3 security password. Level 3 or higher security access is
raquired to saa orchanga it.

Menu 21- Service Slatistics

Option 1 Total Run Times
1 Turbo Pump (0 to 10,000 hours)

On the 956 leak detector fitted with a turbo pump, the backward-running clock is factory-set at 1500
hours and begins operating when the leak detector is started. With 100 hours remaining on the clock,
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theleakdetectiorwillcontinue to operate properlybutthemessage “Re-lubefurbo™will lashaliernately
with displayed parameters. At0 hours, the leak detector will shut down and cannot be re-stared until
ihe turbo is re-iubricated and the clock reset by parsonnal with Level 4 security (Varian Service per-

sonnel).

Menu 22- Manual Controls

Option 1

Option 2

Option 3

6999-09-720

System Calib. Controls
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Pumps
1

lon Voltage
Repelier Violtage
Variable Focus
Emission Current
Calibration Gain
System TC Gain
Test Part TC Gain
lon Gauge Gain
Temp. Sensor Gain
Elector Stagae Gain

(210V o 320V}

(lon Violtage to lon Valtage + 150)
(Filament Bias to Fil. Bias + 150V)
(0.2 mA 1o 2 mA)

(08w 7)

{1.00 to 2.00)

{1.0010 2.00)

{0.80 to 2.00)

(0.80 1o 2.00)

(08010 2.00)

Gross Leak Transfer Sat Point{0.1 Torr to 500 Torr)
Fina Leak Transter Set Point (20 mTorr to 200 mTorr)

Diff. Pump Voltage

Zaro Offsat

Conirol

High Voltage

1 Off

2 On

Fore Pump

1 Ot

2 On

Rough Pump

1 Oft

2 On

Extarnal Pump

1 Oft

2 On

Turba Pump

1 oft

2 Low Speed

3 High Speed
Control

Set Valves States

1 All Valves Closed
2 Vent State

3 Roughdown State
4 Gross Leak State
5 Fine Leak Stata
6 Hold State

(40,00 V to £8.00 V)
{0 mV 1o 255 mV)
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Seét Individual Valves

1 Roughing Valve V1
1 Cloza Valva
2 Open Valve

2 Tast Valva V2
1 Close Valve

2 Cpen Valve
K | Vant Valva V3

1 Closa Valve

2 Open Valve

4 Ejector Bypass Valve V4

1 Closa Valve

2 Opan Valve
5 Sid. Lk, Valve VS
1 Close Valve
2 Opén Valve
6 Isolation Valve V&
1 Close Valve
2 Opan Valve
7 Gross Lk, Valve V7
1 Close Valve
2 Open Valve
B Ext. Rough Valve V11
1 Close Valve
2 Open Valve
Option 4 Other Controls
1 Filament Select
1 Filameant #1
2 Filament #2
2 Emission Lavel
1 of
2 Low
3 High
3 lon Gauge
1 Disabie
2 Enable
4 D.P. High Power
1 Disable
2 Enabla
Menu 23 - Service Initialization
Option 1 System Initialization
1 Reset Options
2 Warmup Abort

4-38

1 Continue Warmup
2 Abont Warmup
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3 System Restart
i Cio Not Resat
2 Reset System
4 Memary Fill Value
8 Software Watchdog
1 Disable
2 Enable
& Resat Option Chacksum
1 Do Mot Hesat D
2 Reset
Option 2 Initialize Statistics (not prasently available)
1 Routine Maint. Clear
1 Raugh Pump Qil Check
1 Do Mot Initalize
2 Initiglize
2 D. P. Gil Check
1 Do Not Initialize
2 Initialize
3 Turbo Maintenanca
1 Da Mot Initialize
2 Initiglize
2 Total Run Times
1 System Power
1 Da Mot Initialize
2 Initialize
2 Fore pump
1 Do Not Initialize
2 Initialize
3 Dift. Turbo Pump
1 Da Not Initiallze
2 Initalize
4 Rough Pump
1 O Mot Initialize
2 Initialize
3 On/Oft Cycles
1 System Powear
1 Do Mot Initialize
2 Initialize
2 Fora Pump
1 Do Not Initialize
2 Initialize
3 Dt/ Turbo Pump
1 Do Not Initialize
2 Initialize
4 Rough Pump
1 Do Not Initialize
2 Initialize
£999-09-720 4-38



Section IV

Oparation

440

5 Test Valva
1 Da Not Initialize
2 Iritialize

5 Rough/Vent Valvae
1 Da Mot Initiaklize
2 Initialize

T lon Sources Used
1 Da MNat Initializa
2 Initialize

4 Temperatura Cycles

1 Dift /Turbo Cverht Cnt
1 Do Not Initialize
2 Inktialize

2 Maximum Temp. Reached
1 Do Mot Initialize
2 Initialize
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Whan the START key i§ pressed, the leax getector will:

amit a
double beep and | o
ignore command Gato

valid key
and maching
state

Set valves to

START mode

Display *Roughing out
iast port” and test

port prassura if tha
mény s sat o

display pressure

i
hest port
prassura
< gross
leak

Stay in Re
E:E:Inrmdulw

Enabile leak rata
dispiay
Display “Test"

l

&0 to
BB




START (Cont.)

e §

Stay in Rough Down
moda

oD

|

Enable Leak Rate
Display "Tast"

Dispay “Extended Rough"
and set valves for extended
rough and back up DP for
10 sec

the most sansitive
in Fine Leak usi

Stay in the range selacted

T

Wait for next command
ar avani




START (Cant)

g,n 1o the salected
oss Leak range
Show Laak Rate

BB

[ |
Auto Moda

yas sensitive range in

Saek tha most

Gross Leak using
mantissa valua
9.8 2 mantissa =0.8

Stay in Gross Leak

Wait for next command
ar avant

)
laak rate

<0.8x10-4







Whan the SCRAM key s pressed, the leak detector will;

Shut off high voitages,
flamant, atc.

Puts system in HOLD
mode; closas

isolation valve

Displays "Cooling down
DP/Turbo®

Wait for naxt
command or
avant

Closa all valves

Display *System
shut down"
Go into "Sleep” mode

r

Walt for next
command or
avant




Whan tha VENT key is pressed, the leak detector will:

Wait for neact
command or







Sectign V
Maintenance, Repair, and Calbratian

=1 SCOPE

SECTIONV

MAINTENANCE, REPAIR, AND CALIBRATION

Quality test equipment, such as the Varian 356 Portable Mass Spectrometar Leak Detector, requires
periodic maintenance, callbration, and checks to insure reliable oparation. This saction describas
these procedures and the comective steps to be taken should the proper findings ba uncbtainable
through minor adjustments. Tabla 5-1 lists the araa of maintenance, action to parform, frequency of
action, the reference paragraph for step-by-step instructions, and the page number on which it is

faund.

AREA QF
MAINTENANCE

Calibration

Forepump and
roughpump oil level

Forepump
Roughpump

Turbo pump

Spectrometer tube

Mechanical
PUMEs

Tharmocouple
gauges

System vacuum
manifold

lgn Source
* oras required

6999-09-720

Tabie 5-1. Maintenance actions fo perform

ACTION
TO PERFORM

Sansitivity check

Chack for proper
level and condition

Flush and oil change
Flush and oll change

Cleaning
Lubrication

Remaval, disassambly,
cleaning, reassambly,
installation

Purging
Cleaning/replacement

Replacemeant

Replacemeant

FREQUENCY PARA.
OF ACTION

Daily

Waekly

Semi-Annually *
Semi-Annualty *

Annually
Every 1500 hours®

Annually

As required

As required

As required

As required

AEF.
241

5-2-3

5-2-4 3)
5-2-4b)

5-3-16
5317

5-3-3
5341
5-3-2
533

5-3-1

9-3-4

PAGE
a2
a-3

58
-9
5-10

521

511

51
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5-2 SCHEDULED MAINTENANCE

Scheduied maintenance is maintenance parformed on a reguiar basis and is usually considerad
praventiva in nature. The leak detectorwill operate atits peak when these maintenance (preventive)
procedures are performed at their scheduled intervals.

5-2-1 Daily
Tha calibration and sensitivity check should be performed at the beginning of each workday, shift, or

as local conditions dictate. Successful completion of the following Callbration and Sensitivity Check
assures the operalor of the leak detector's integrity.

Note

During the firsthour ofwarmup, systemparameters such as pressure andtemperature
may notbe fully stable undersome conditions. Therefore, Varian recommendsthattha
leak datector be calibrated after the systam has stabilized even though the system is
sensitive to helium and can be used for leak-checking immediately after warmup.

i Turn on the leak datector.

2 With the test port plugged, press the START button and allow the leak datector to reach the
TEST mode.

3 Turn on tha calibrated leak by pressing the LEAK button. Check that the leak datector is
sansitive 1o hellum; if not, refar to Troulbleshooting, Mot Sansitive to Helium,

4 Press the CAL button; if the calibration gain (Menu 22, Option 1-5) is greater than 3 after cali-
bration, sensitivity may ba improved by using the following manual uning procedure.

5-2-2 Manual Tuning

The manual tuning procedura is amethod of iIncreasing spectrometer tube sensitivity 1o helium. Ovar
time. spectrometer tube parameters may change slightly; adjustment may provide a way to improve
performance,

1 Aliow the leak datector 1o warm up for at least one hour.

2 Place tha leak detector in the TEST mode with the calibrated leak on.

3 In Menu 22, Calibration, adjust the lon veoltage (filament blas, Option 1-1), focus (Manu 22,
Optign 1-3), and the repalier (Menu 22, Option 1-2) to maximize the display.

4 Press the CAL button, Check if the calibration gain decreasas (Manu 22, Dption 1-5).

CALIBRATION AND SENSITIVITY CHECKS AND MANUAL TUNING COMPLETE
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523 Weeky
a)  Earepumpand roughpump oil level chack

Both the forapump and the roughpump are equipped with a sight glass through which the oll level can
ba checked. The forepump oil level sight glass is accessible through the rear of the pump enclosure;
theroughpumpsightglassisaccessiblethroughtheside ofthe pumpenclosure. Withthepumpmotors
running, the proper oil level is indicated when the oll covers the lower half of the sight glass, Ifitis low,
fill it to the proper lavel with mechanical pump oil, Varian part no. 0491-K7516-302.

b)  Conditionof ol

itthe ail has amilky or frothy appearance in either the forepump or the roughpump, itis an indication
of excess water in the oll. An oil change s therefore in ordar; procead as discussed in the fallowing

paragraphs.

c Eorepump Oil Change
Varian recommends that the forepump fiush and oil change ba performed semi-annually orwheanavar

the vacuum system mustbacleaned and accassibility 1o the Forepumpis easiast. The followingsteps
describe the proper method of changing the ol in the Forepump.

Tools and supplies required:

Standard screwdriver
Adjustable wrench
Drain pan
Wiping rag
Varian Fump Oil, part no. 0491-K7516-302, 1 liter
1 Prass the SCRAM button and allow the leak detector to coal for 20 minutes.
2 Remove the three screws holding the rear panai on the Forepump anclosure.
WARNING

Hot oil will burmn the skin. Servicein this area mustba performed by authorized person-
nel onty.

3 Ramave tha fill plug.

4 Use tha forepump drain guide {provided near the lorepump) to guide the oil away fromthe leak
detector and into the drain pan (see Figura 5-1).
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DRAIN GUIDE

Figure 5-1. Fore Pump Flush and Ol Change

5 Place the drain pan under the drain guide then remove the drain plug. Alterthaoil has stopped
flowing, replaca the drain plug.

& Add fresh ol through the fill pert. Check thal the oil level is in the center of the sight glass.
7 Replace the fill plug and turn on the leak detector.

a Check the oil lavel in tha forepump sight glass: the oil must be visible in the middle of the glass
whn the pump is running.

5-2-4 Semi-annually
a)  Forepump flushand gilchange (See Figure5-1)
Perform the fore pump flush and oll change In accordance with the following steps.
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Tools and supplies required:

10

1

Standard scrawdriver, 4™ 1o 6°
Adjustable wranch

Funnel

Drrain pan

Wiping rag

Varian Pump Oil, part no. 0491-K7516-302, 1 liter

Separate the fore pump module from the basic module as follows.
Remove the iront and rear covars 10 exposa the fore pump.

Hamove the leak detector top covar and the side cover near tha flaxibla metal hosas connect-
ing both pumps.

Detach both flexible metal hoseas from tha vacuum manifold.

Unplug the fore pump from inside the basic module.

Remaove threa screws to separata the basic module from the pump madules. See Figura5-1,
Carefully separate the basic module from the fore pump module.

Ramove tha flaxible matal hose from the fore pump by removing the K-F clamp.

Hot oil will burn the skin. Service in this area mustbe performed by authorized person-
nelonly. Stand back from fore pump bafore starting it.

CAUTION

Do not leave the fore pump on atter the oll has stopped flowing. Damage to the fore
pump can occur If it is allowad to operate with no oil.

Place a suitable drain pan under the fore pump drain guide and remove the drain plug. Afer
tha pll is drained, raplaca the drain plug.

With an offset funnel in place in the pump inlet (not the frant fill hole), plug the fore pump into
aseparate supply, turn iton, and SLOWLY pour in approximately 1 cupof Varian pump oil, part
no. 0491-K7516-302.

Turn thetare pumpoff. Withthedrainpaninplace, remove the drainpiug andthenturnthe fore
pump back on. Allow the pump to drain, then turn tha fore pump of.

6999-09-720 &5



Section V
Maintenance, Hepair, and Calibration

12 Replace the drain plug then fill the pump through tha fill hole on top of the pump.

13 Remove the fare pump power line from from the separate supply and plug it into the basic
module. The leak detector remains off,

14 Replace the bellows and KF flange on the fore pump. Be sure there is a vacuum-tight connac-
Lon.,

15 Replace tha basic module.

16 Stan the leak detector and check tha fora pump for proper oil level. The oil should be in the
middia of tha sight glass when the pump is running.

FOREPUMP FLUSH AND OIL CHANGE IS COMPLETE

bl  Boughpuympfiush and ofl change {See Figure 5-2)

Tha reugh pump oil should be changed semi-annually or whan rough pump pressure of 50 milliTorr
cannotbe obtained. Flushing of the rough pump should precede adding new oil. When the weekly oil
lavelcheckis performed, look for a milkycolorin theoll, Thisis anindication ofdirty oil and thatit should
be changed. With tha tools and supplies listed below, perform the rough pump flush and oil change
in accordanca with thae steps indicated in para. 5-2.

Tools and supplies required:

Slotted screwdriver, 4" 1o 6°

Mut driver, Spinfite, 516

Allen wranch, &-mm

Funnel

Drain pan

Wiping rag

Varian pump oil, part no. 0491-K7516-302, 1 liter
1 Press SCRAM button and allow the leak detector 1o cool for 20 minutes.
2 Remaova the lower front cover and the lower right cover.

a Loosen and remaove the valve from the rough pump inlet by loosening the screw with a 6-mm
Allen wranch, Remova the KF clamp.

WARNING

Hotollwill burm tha skin. Service in this area must ba performed by authorized parson-
nel only. Stand back from the rough pump prior fo plugging it in,
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Figura 5-2. Rough Pump Flush and Oil Change.
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CAUTION

Danotleava therough pumpon ahter tha oll has stoppad llowing. Damagetathe rough
pump can occur if aliowed to oparate with no gil,

4 Unplug the rough pumpfrom the cart power anclosure and locate a separata alactrical supply.
DO NOT PLUG IN THE ROUGH PUMP AT THIS TIME.

5 Place a suitabledrain pan (1, Figure 5-2) under the rough pump drain {2) and remave tha drain
plug (3). Afterthe oil is drained, replace the plug.

] With an offsetfunnel (4) in place in the pump inlat {not the front fill hole), plug in the rough pump
(5) to tumn it on and SLOWLY pour in approximately 1 cup of VARLAN pump oil, part no, 0451-
K7516-302.

7 Unplug the roeugh pump to turn it off. With the drain pan (1) in place, remova the drain plug (3)
and allow the pump to drain.

Reassembling and Filling the Rough pump.
B Replace the drain plug (3) then fill the pump through the fill hole on top of the pump.

9 Install and tighten the valve to the pump inlet. Use a 6-mm Allen wranch to tighten the screw
thus providing a vacuum-tight seal,

10 Check for:

« Propar level of oil in sight glass window (filled half way).

+ Proper colorof oil. Clean oil is light amber in color.

+ Leaks atdrain plug or anywhere on or about the rough pump.
THE ROUGH PUMP FLUSH AND QIL CHANGE IS COMPLETE
c) Turbo Pump Lubrication

Whentheturbepump{and theleakdatector) are operatedcontinuously, lubricate the pump afteravery
1500 hours of oparation,

When the turbo pump ks oparated intermittantly, the pump should be lubricated every 3,000 hours of
operation, or every six months, whichever comes first.

TURBO PUMP LUBRICATION IS COMPLETE
5-3 UNSCHEDULED MAINTENANCE

Unscheduled maintenance s that maintenance to be accomplished on an as-required basis, The
designcharacteristics ofthe Model 356 Leak Detector are suchthatunscheduled maintenance should
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be minimal. Strict adherance to scheduled (preventive) maintenance functions minimize unsched-
uled maintenance.

Thara may ba occasions when, due 10 a high moisture content in tha test pieces ar the work anviron-
ment, moisture may accumulate in the oll in either the fore pump or the rough pump or bath. This
maolistura exhibits some very obvious symptoms. The first symptom ks the failure of the leak detector
to transter into or to ramain in tha FINE TEST mode. Othar symptoms arae a reading of approximataly
50 milliTorr on the Test Port Pressure gauge whan the leak datector is in the FINE TEST mode, dark-
aning of the pump oil, and/or froth (or foam) on top of the pump oil.

Alithese are indications ol the need to purge the pump; reter 1o the following step-by-step procedures.
1 Remove the front cover to expose the pump.

2 Cpen the gas ballast valve on tha pump by turning itcounter-clockwise. See Figures 5-1 and
5-2 for the location of the valves on the each pump.

3 Auntheleakdetactorfor30minutes then close thagasballastvalve(1). Thisprocedura should
avaporate most of tha moisture which is mixed with the gil. (This may produce undesirable oi

vapors in a closed room; exhaust thesa vapors outdoors if possible). If it does not evaporale
the moisture, change the oil.

4 Chack for the presence of froth or foam on top of the pump oll, as viewed in its sighiglass.

5 Chack also for proper coloration. Tha pump oil should ba light ambear in color as viewad in its
sightglass. Ifitis not, change the oil.

6 Chack that the tast port pressure is below 20 miliTorr when the leak detector ks in the TEST
mode (Menu 13, Option 2-2).

T I symptoms persist, a pump flush and oil change is raquired. Rafer to para. 5-2-3 for proper
procedura.

PURGING (GAS BALLASTING) OF THE FORE AND ROUGH PUMPS IS COMPLETE

Thermocouple gauge cleaning may be necessary if the gauge has been contaminated and/or it
exhibits erratic pressure measuremants due to outgassing. Ifthe gauge continues its erratic behavior
after cieaning, repiace the gauge.

Tools and supplies required:
Wrench, open-and, 8/16 inch
Freon TF

Mathanol
Sealant (Torr-Seal)
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1 Prass tha SCRAM button and allow the leak detector fo shutdown than turn the [eak detectar
aff.

2 Ramaove the top cover of tha leak datector to gain access to the turbo pump.

3 Remowve the connactor from the system thermocouple gauge.

4 Remove thae thermocouple gauge by unscrewing it from iis elbow.,

5 Flush the gauge with Freon, empty it, then repeat with methanod,

g Alr-dry the thermocouple gauge thoroughly before replacing it in the turbo pump.,

7 Lightiy coat the threads of the thermocoupia with Torr-Seal sealant then install the therme-
couple gauge by scrawing it into its elbow and tightening it firmly.

B Install the connactor an tha thermoacouple gauga.
=) Replace the top cover on the leak datector and wrmn it on. Wait ten minutes for it lo wanm up.

CLEANING/REPLACEMENT OF THE SYSTEM THERMOCOUPLE GAUGE IS COMPLETE

Tools and supplies required:

Frean TF
Methanol
O-ring, Parker partno. 2-110
1 Put the leak datectar in the VENT mode.

2 Remove the top cover and side panels of the leak detector to gain access to the bottom of the
test port.

3 Ramaowva the connector from tha tast pon thermocouple gauge.

4 Remova the thermocouple gauge by gently twisting itoutof the test port; check that tha O-ring
and Its spacar are removad with the tharmocouple.

5 Ramove and discard the O-ring; retain the spacer.
5 Flush the gauge with Freon, empty it, then repeat with methanal,
B Ajr-dry the thermocoupla gauge thoroughly before replacing it in the test port.

7 Install the spacer and a new O-ring then Install the thermocouple gauge by gently pushing it
into the test port.
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B Install the connecior on the thermocouple gauge.
] Repiace the side panels and tha top cover on the leak detector.
CLEANING/REPLACEMENT OF THE TEST PORT THERMOCOUPLE GAUGE |S COMPLETE
5-3-4 lon Soyrce Replacement
Tools and supplies required:

Phillips screwdriver

Allen wranch, 5/32-inch

lon Source (Varian part no, B2850-302)

Clean, lint-free cloths

Replacemantofthalionsourceshouldbe accomplishedwhen cleaning the spectrometertuba. Adjust-
ment is required when raplacement is completa.

1 Ramaova the ion source from the leak detector asdescribedin steps 1 through 9, Disassembly
of the Spectromeater Tuba.

2 Cheack the ground siit plate; if contaminated, Varian recommaends that the spectrometer tube
also be disassembled and cleaned.

3 Place the locating pin of the new ion source approximately in the center of the guide hole as
shown in Figura 5-3.

4 Ensure that pins 1 and B are parallel 1o the sidewall of the spectromeater tube.
5 Secure the flange cap evenly and firmly by tightening the four Phillips head screws.
& Re-attach tha spactrometer tube.

7 Turn on the leak datector; wait 30 minutes then use the manual tuning procedure 1o maximize
sensitivity (See para. 5-2-2). When the leak detector is tuned to helium, press CAL.

Tools and supplies required:

Fhillips screwdriver
Allen wranch, 5/32-inch

Ta remové the spectrometer tube from the leak detacior, proceed as foliows.

| Prass the SCRAM button and let the leak detector cool down than turn the leak detector off.

2 Ramove the top cover of the leak datector.
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11

12

13

14

13

Ramove the sida cover of tha leak detector on the spectromater tube side.
Unpiug the preampilifier and the ion source.
Remove the Allen screws (1, Figure 5-3) from the spectromatar tubae flange.

Aock the spectromater ube gently to break its vacuum. Look for and carefully removea tha O-
ring {2) under the flanga. Nota tha position of the grounding strap.

Place the spectrometer tube and the O-ring on a clean cloth on a non-magnatic bench for
further maintenance.

Remova the four Phillips head screws (3) that hoid the flange cap (4) onta the ion source ().

Firmly but gently separate the flange cap (4) from the ion source (5). Nota the O-ring (6) on the
ionsource; remove anddiscardbath the O-ring andthe ion source (Varian partno. 82850-302).

HNote

Inthe following step, carefully note the position of the ground slitplate inside the
ion sourca cavity. it must ba replaced in exactly the same ralative position.

Carafully remove the ground slit piate (7} from the ion source cavity with along screw-holding
screwdriver, Varian recommends installing anewgroundslitplate (seepara. 5-3-6forcleaning
instructions if a new piate is not avallabte).

Remaove tha four Phillipshead screws (8) thathaldthe flange cap (9) onto the preamplitier (10}).

Firmly but gently separate the flange cap (9) from the preamplifiar (10). Note the O-ring (11);
remove and raplace it.

Place the preamplifier (10) on a clean, static-free paper napkin or cloth.

Ramova four 9/64 Allan head cap scraws {12) that hold the langea cap (13) ento tha analyzing
magnet assembiies (14). Remove anddiscard the O-ring (15). Be extremely caraful with the
magnets; do NOT drop them and do NOT place them on a magnetic surface; putthem ona
clean cloth 1o presarve their magnetic properties.

DO NOT remova the enhancement magnets (16 and 17) from the body of the spectrometar
tube. If the enhancement magnets becoma chipped or broken during handling, refer to para
5-3-8 for replacement/adjustment instructions.

DISASSEMBLY OF THE SPECTOMETER TUBE IS COMPLETE

5-12
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Figure 5-3. Spectromater Tube Exploded View.
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3-3-6 Cleaning the Spectrometer tube
Tools and supplias required:

5

Stitf-bristied brush

Fraon TF

Methanol
Baartex or Scoich-Brite pads
Claan, lint-free cioths

CAUTION

Do notuse Freon TF or other solvents on O-rings. To do so causes deterioration and
reduces their ability to hold a vacuum.

Do notclean any aluminum paris with Alconcx. Alconax is notcompatible with alumi-
num and will cause damage. Use new O-rings wipaed with a clean, lint-free cloth.

Usa Beartex or Scoich-brite flexible abrasive pads to remova heavy deposits from the spec-
trometer tube body and espeacially from the ground siit piate if it is not to be replaced. Varian
recommends installing a new ground siitplate, howevar, for maximum refiability in the opera-
tion of the leak detactor.

Wipa the internal surfaces of the spactromeater ube body with a clothdampenedwith Freon TF,
Repeat with methanol.

Inspect the preampiifier. Wipe oily surfaces with a clean lint-frea cloth dampened with Freon
TF. Repeat with mathanol.

Carefully clean the analyzing magnet assembly. Use a small, stiff-bristied brush to clean
deposits off the yoka and a soft, lint-free cloth dampened in Freon TF to clean the magnets.
Repeat withmethanol. Ba careful not to damage the magnets, they ara brittle and chip easily.

Allow all parts to air-dry thoroughly,

CLEANING OF THE SPECTROMETER TUBE IS COMPLETE

Tools and supplies required:

5.14

Allen wranch, 5/32-inch
Phillips head screwdriver
Screw-holding screwdriver
Clean, lint-frea cloth

Spare parts kit LB395-301
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1 Installanaw groundsiitplate(7)carefully, Besure that the snapprongsfitsnugly andarafacing
up. Using along, thin screwdrivar, align the slit at 90 with the side wall of the spectrometar tube.
Concantrically align the circular hola in the plate with the smaller guide hole in the bottom of tha
ion sourca cavity (see Detail A, Figura 5-3).

2 Wipe a new QO-ring (6) and the mating surfaces with a clean, lint-free cloth and place the new
ion source (5) in its cavity by,

a placing the locating pin approximately in the canter of the guide hole (Detail A),
b ensuring that pins 1 and B are parallel to the side wall of the spectrometer lube, and
c tightaning the flange cap (4) evenly and firmly with the four Phillips head screws (3).

3 Wipe a new O-ring (11) and mating surfacaes. Place the preamplifier ( 10} in its cavity with the
Q-ringinplace. Oriantthe preamplifiar soitis properly keyed. Tightenthe flange cap(9)evenly
and firmly using the four 9/64 Allen head cap screws (8).

4 Carefully placethe analyzingmagnet assembly initscavitywithanewO-ring. Besuretoplace
the magnets so that the arrow on the analyzing magnets is perpendicular to the side of
the spectrometertube body. Check thatthe arrow isinthe same directionasthearrows
onthe spectrometer tube body and enhancement magnets (see Figure 5-3). Again, wipe
the O-ring and mating surfaces withaclean, lint-frae cloth and tighten tha flange cap (5) evenly
and firmby.

& Wipe a new mounting O-ring (2} and mating surfaces with a clean, lint-frea cloth, Hold the
spaciromater tuba with ona hand and install four Allan screws {1). Tighten the screws avenly
toinsure a proper metal-to-metal seal. Remember to attach the grounding wira.

6 Attach the plugs for the preamplifier and the lon sourceinto their respective sockets. DONOT
INTERCHAMNGE THE PREAMPLIFIER AND ION SOURCE CONNECTORS.

7 Install the side cover of tha leak detector.
;] Install the top cover of tha leak detector.

9 Start the leak detector, walt 30 minutes. Usa the manual tuning procedure 1o maximize san-
Sitivity (para. 5-2-2) than calibrate tha leak detactor.

ASSEMBLY OF THE SPECTROMETER TUBE IS COMPLETE

3-3-8

Tha enhancement magnets should never need replacement or adjustment. However, should the
magnets becomea chipped ar broken during handling, proceed as follows.

1 While the spectromatertube isdisassembled from the pumping system frame, secure tha rear

magnet (closest to the pumping system frama). Checkthatthe arrow on the magnet malches
the direction of the arrow on the body of the spectromaeter lube (see Figure 5-3).
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9

Attach the front magnet in the center of its recess and secure it loosely with a 3/64-inch Allen
wranch. Again, chack that the arrow on the magnet matches the direction of the arrow on the
body of the spactromeatar luba.

Sacurethe spectromater iube tothe pumping system framethenconnectall electrical connec-
tions to the spectrometer tube. DO NOT INTERCHANGE THE CONNECTORS TO THE
PREAMPLIFIER AND THE ION SOURCE.

Turn on the laak detector and allow it to warm up for at least 30 minutes.
Press the START button to put the leak detector in the TEST mode.

Turn the calibrated leak on by prassing the LEAK button. While in the TEST mode, the leak
detector must be sensitive to helium; if it is not, refer to Troubleshooting (Section 6), Leak
Datector Not Sansitive To Hellum.

Loosen the frant magnet then adjust it by moving it very gradually. The leak rata will ba very
sansitive to magnet position. Maximize tha signal then tighten the magnet carefully witha &
64-inch Allen wrench without moving the magnat.

Racord the filament bias (lon Voltage, Menu 22, Option 1-1), the repeller voltage (Menu 22,
Option 1-2), and the focus (Menu 22, Option 1-3). With tha calibrated lsak on, watch the leak
rate meter and maximize the signal by adjusting these paramaters. This step may be unnac-
essary if the magnet was replaced without removing the spectrometer tube or any of its parts.

Fress the CAL button.

5-3-9 Vagyym System Removal
Tools and supplies required:

Screwdriver, Phillips head
Wrench, Open-end, 9/16-inch

1

2

5-16

Remove top cover and both side covers of the basic module.

Push down on the two locking clips at the rear of the contrel panel to unlock it then rotate the
panel forward and lift it carefully o expose wo CONNECIors,

Carefully unplug the ribbon connector on the leak detector side.
Carefully unplug the connactor at the control panel then remove the front panal.

Remaove the KF clamps attaching the foreline plumbing assembly to the fare pump and to the
roughing pump.

Remaove the front cover by pulling it up then oul.

Disconnect the connector 1o the elecironics located near tha front of the leak detector.
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8 Disconnect the connector to the fans.

g Onthe inside ofthe frame, remove the three no. 6-32 nuts holding the fan shroud, then remove
the fan assembly and the shroud as an assembly by pulling it straight back.

10 Unpiug tha 5-pin connector at the turbo pump.

1" Disconnect the calibrated leak vent line.

12 Remove the control panel support by removing four screws,

13 Remaove thea front bracket.

14 Lift the vacuum systemJ/circult card assembily straight out.

15 Unplug all connectors from the vacuum system to the backplane.

16 Separate the vacuum system frame from the circuitcard chassis by removing five screws. See
Figure 5-4.

17 Carefully separate tha vacuum system and circuit card assembily from main unit. Place on
clean workbanch for further disassembily.

18 Use atleast one C-clampto secure the vacuum system frame vertically to the end of the bench
for easy maintenance and disassambly,

19 Varian recommends that the fore pump be fiushed and charged with new il atthis timedua to
its easy access, Seepara. 5-2.

20 An exploded view of the main components of the vacuum system (the turba pump, the spec-
trometer tube, the thermocoupies, and the valves ks shown in Figure 5-5.

VACUUM SYSTEM REMOVAL IS COMPLETE

5-3-10 Disassembly of Calibrated Leak (Reter to Figure 5-6)
Tools and supplias required:

Screwdriver

Adjustable wranch

Mon-metailic O-ring lifter

1 Unplug tha wiras 1o the calibrated leak solencid. Disconnect the helium line (1). Ratain the
gross leak rubbar washar (2).

2 Separate the calibrated leak (3) and tha valve from the bracket.

| Remove the fitting (4) from the top of the coil with an adjustable wrench.
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Figure 5-4. Mounting Screws for Vacuum System.
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Figure 5-5. Exploded view of the main components of the vacuum system
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Figure 5-6. Calibrated Leak Exploded View
4 Discard the small O-ring {5).
5 Lift out the coil ().
& Unscrew the valve actuator (7) using a screwdriver.
7 Remova tha valve plunger and spring (8).
8 Lift out and discard the valve body O-ring (3). DONCT SCRATCH THE SEALING SURFACE.
Ta clean the calibrated leak, refer to CLEANING THE VACUUM MANIFOLD.
DISASSEMBLY OF THE CALIBRATED LEAK IS COMPLETE
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3-3-11  Disassembly of Vacuum Manifoid (Refer to Figure 5-7)
Tools and supplies required:

Screwdriver

Adjustable wrench
Spannar, Commercial
Non-metallic O-ring liftar

1

10

Leave the foreline manifald assembly (1) mounted to sheet metal frame until all other parts are
disassemblad.

Hemove coil holding nut {2) and washer (3) on the top of valve.

Remove coil (4).

CAUTION

Inthe lollowing step, use the commercialspanner; DONOT USEANY OTHER TOOL.
Tha valve stem can easily ba bent or twisted rendering tha valve inoperable and unra-
pairabya.

Unscrew valve actuator (3) using commarcial spannar,
Separate the valve spring (&) and valve seat (7).

Remove valve body O-ring {(8). DO NOT USE A SHARP METAL TOCL; it may damage the
sealing surface.

Place all valve parts on individual clean lint-free cioths. Make sure that valve parts are not
interchanged even though some paris are simitar.

Repeatsteps 2 through 8 for all four valves (rough, test, vent, gross leak, itfitted) and the vent
valve on the turbo pump.

Remove the KF clamp at the test port. Disassembla it as shown in Figure 5-8. Discard all O-
rings.

Remova the test port thermocouplegauge (3) by gently twisting itwhile pulling thegauge body.
Discard tha O-ring (10) and save the washer (11).

Remove the gross leak nut {12) with a 9/16-inch open-end wranch. Remove the gross laak
assembly {13) by pulling It gently. Discard the O-ring (14) and the gross laak rubbar washear
(15).
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Figurs 5-7. Exploeded View of Vacuum Manifold
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Figure 5-8. Exploded View of Test Port

12 Ramova four foreline flange mounting balts. Discard the foreline flange O-ring.

13 Remove two foreline mounting screws; the foreling manifold will separate from the pumping
systam flange.

DISASSEMBLY OF THE VACUUM MANIFOLD IS COMPLETE
5-3-12 Cleaning the Yacyum Manitold
Toots and supplies required:

Freon TF
Methanol
Claan, lini-free cloths or Kimwipes
Heat gun

1 Varian recommends thatwhen the turbo pump becomas slightly contaminated and takes too
long to pump down to tha required vacuum, it should be cleaned (para. 5-3-16) to remove
contaminants fromitsinternal surfaces and re-lubricated (para. 5-3-17) whenever the toraline
is cleaned.
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Replace ail O-rings and rubber gaskets.

The following parts should NOT be soaked in Freon oralcohol, but wiped with acloth ornapkin
and a smal amount of methanol.

Calibrated leak and calibrated leak valve assembly

Gross laak assembly

Valve plunger

The tollowing parts should NOT be cleaned with a seivent but wiped if necessary:
Valve coil
All rubber parts
Coil holding nut
All external hardware

Thatallowing parts shouldbe soakedin Freon, rinsadwith mathanol, then thoroughly air-dried.
Tharmocouple gauge
Valve spring
Valve body
Thermocouple gauge washer
Gross leak nut
Vacuum manifold assembly

Tha flexible metal hoses to both the roughing pump{optional) and the foreline pump should be
cleaned by rinsing efthar Freon or methanol inshkde the tube, and then tharougly air-dried with
a heat gun.

CLEAMING OF VACUUM MANIFOLD IS COMPLETE
5-3-13 Agsambly of Vacuym Manilold
Taols and supplies required:

Screwdrivar
Spannear, Commaercial
Spare parts kit 956-9901

5-24

CAUTION

Do not use Freon TF or other soivents on O-rings. To do 5o causes deterioration and
reduces their ability to hold a vacuum. Wipe with a clean, lint-free cloth or use a small
amount of diffusion pump ail.

Bolt the vacuum manifold to the pumping system flange by securing two mounting bolts. This
will hold the manifold assembly on LOOSELY,

Insertanaw O-ring then attach the foraline vacuummanifold to the turbo pump assembly using
the KF clamp. This connection provides vacuum manifold rigidity needed for further mainte-
nance.
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Assembileanew rubberwasher(15), and O-ring (14}, then insart the gross leak assambly (13)
into its appropriate hole as shown in Figure 5-6. The O-ring is gently pushed in similarto a
thermocouple gauge and the other and is tightened with a 9/16 wranch.

AssambleanewO-ring (10)andwashar(11), theninstalltha thermocouple gauge (3) by gently
pushing and twisting the gauge body into its appropriate hola.

Repeatthe following procedures foreach of the fourvalves (test, rough. vent, and gross leak).

a Placa the valve spring (6) on the valve actuator {5).

B Place a naw valve actuator O-ring (8) in the vacuum manifald (1),

[ Scraw the valve actuator (5) into the vacuum manifald ( 1) with the valve spring (8) and
valve seal(7) in place as shown in Figura 5-6. Tightan the valve body with the spanner
or with a screwdriver for the smaller valves.

d Place the coil (4) on the valve actuator (5), add the washer (3), then tighten the cod
holding nit (2) snugly an the top of the valve.

ASSEMBLY OF THE VACUUM MANIFOLD IS COMPLETE
5-3-14 Assembly of Calibrated Leak_ (Figure 5-6)

Tools and supplies required:

Screwdriver
Adjustable wranch
O-ring kit

1
2

3

Install new valve body O-ring (8).

Install the spring and valve plunger in the valve body.

Screw in the valve actuator (7).

Install the coil (6).

Install a new, small O-ring.

Tighten the fitting on the end of the coil with an adjustable wranch.
Attach the calibrated leak assembly.

Re-attach the helium line.

Re-attach the wiras (o the calibrated leak coil.

ASSEMBLY OF THE CALIBRATED LEAK IS COMPLETE
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5-3-15 Instaliation of the Vacyum System
Tools and supplies required:

Scrawdriver

1 Check that the fore pump oll is In good condition (para. 5-2-2) or that it has been recently
changed and flushed (due to its easy access at this tima).

2 Attach the vacuum system frama to the circuit card chassis with five screws (Figure 5-4), then
attach the connactors from the vacuum system to the backplane.

3 Install flexible metal hoses, KF clamps, and O-rings {with retainers) to tha fore pumpand rough
pump.

4 Check carefully that hanging wires and flexible metal hoses are ciear, then slide the vacuum
systemycircuit card assembily into position in the leak datector.

5 Install the control panel support with four screws.
& Re-connect the 5-pin connactor at the turba pump.

7 Repiacethafan assembly andthe shroudasan assembly and secure itwith thraano. 6-32 nuts
on tha inside of tha frame.

8 Plug in the fan connactor.
3 Plug in the power supply to its appropriate socket near the front of the leak detector.

10 Attach the fiexible metal hoses, with their KF clamps, O-rings and retainers, fromtheforé pump
and rough pump to the vacuum manifold.

1" Re-install the vent fine.

12 Install the side covers than the front cover by placing it above its mounting pins and pushing
it down in place.

13 Plug theribbonconnactor(red adge UP)into the leakdetector then plug the pigtail from the leak
detactor into the back of the control panel assembly,

14 Install the control panel and secure it with its two holding clips.

15  Check all electrical connectors and nuts and bolts befora starting the leak detector. Verify
system parormance before installing covers.

INSTALLATION OF THE VACUUM SYSTEM IS COMPLETE

5-26 6999-08-720



Saection V
Maintenance, Repair, and Calibration

e —

3-3-16 Lleaning the Turho Pump

WARNING

To avoid injury to personnel, wait until the turbo pump is completely stopped before
disconnacting it from the vacuum system.

Tools and supplies required:

Allen wrench, 5/32-inch

Large, clean containar

Approved hazardous waste containar
Freon TF

Clean, lint-free cloths

1 Preparealarge, very cleancontainer {large encugh to putthe turbo pumpinas shown in Figura
5-9) and fill it with CLEAN Fraon TF,

CAUTION

In the following steps, usa only Freon TF; any ather solvent could damage the pump.

“ 15 - 20 mm

l
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Figure 5-9. Turbo Pump Cleaning Procedure
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Checkthatcables andcoolingwaterpipesaredisconnected fromthe turbopump, then discon-
nect the high-vacuum flange and empty any water remaining in the cooling jacket.

Carafully place the pump in the clean container UPSIDE DOWN and fill the container with
Freon TF until the Freon level is no higher than 1/2 10 3/4 inches (15 to 20 mm) from the end of

the stainless steel eanvelopa. DO NOT FILL THE CONTAINER ANY HIGHER; THE PUMP
BEARINGS CAN BE DAMAGED.

While the pump is submersed in Freon, gently Iift and lower it several times to ramove tha
majority of contaminants from the blades and other surfaces of the pump.

Remove the pump, discardthe used Freon into anapproved hazardous waste container, then
repeat steps 3 and 4 several times, using fresh Freon each ime.

Remove the pump from the Freon and place itupside down on aclean surface todrain and dry.
After it Is dry, re-install the pump on the vacuum system.

Todisassemble thetopcover(1,Figure5-5)neartheisclation valve withoutdisassambling the
gntire valve;

a Remove cover (1) by removing four screws (2) with a 532-inch Allen wrench, Be
careful not to drop or lose the valva cora (4) or tha valve corae spring (3).

b Removethevalvecora (4) andthe valvecorespring(3). Examinethevalve core spring
and verify its direction (the comprassed end of the spring should ba up).

¢ Carefully remove and discard the O-ring (5) under thacover (1). BE CAREFUL NOT
TO SCRATCH THE SEALING SURFACE; use a non-metallic tool to remove the O-

nng.
d Inspect tha valve for contamination.

5-3-17 Be-lubricating the Turbe Pump.
Toaols and supplies required:

Varian re-greasing kit for turbo pump (Varian part no. 965-9803, supplied with turbo pump)

To re-grease the turbo pump, proceed as follows.

1

2

a-28

Turn off the laak datactor.

Remove the top grease port {see Figura 5-10).
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TOP GREASE
PORT

)

BOTTOM GREASE
POAT

Figura 5-10. Turbo Pump Grease Ports

Mote

In the foliowing steps. use only the oil provided in tha Varian Turbo Re-greasing Kit.

3 Insarttha nippla {provided in the kit) and the syringe and very slowly injact 0.5 cm?ol ailinto the
top grease port (a full syringe contains 1 cm?of oil).

4 Ramove tha nipple, reinstall and tighten the top grease port.
Repeat steps 3 and 4 in tha bottom grease port.

Reset the turbo timer to 1500 hours (refer to description of Menu 21 in Section IV).

~ @

Start up the leak detactor.
B Run tha leak detector at slow speed (10"range in TEST mode) for 24 hours before shutting

systemoff,. NOTE: Pump may require several starts after it has
been re-lubricated.

5-3-18 Disassembly of the Isolation Valve (Figure 5-11)
Disassembia the isolation valve as shown in the following steps.
a Carefully remova the rataining clip (1) with a screwdriver.

b Remaove the coll (2) by lifting it off the valve.
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c Unboitthe solencid actuatorassembly (3) usinga3/4-inchwrench. Discard the O-ring
(4) afterramoving itcarefullywith anon-metallictool. DONOT SCRATCHTHE SEAL-

ING SURFACE.

d Liftoutthevalve piunger (5) and the valve cora spring (8) and verify its orlentation. The

comprassed end of the spring should ba facing up.
DISASSEMBLY OF THE ISOLATION VALVE IS COMPLETE

5-3-19 Assembly of the Isolation Valve

1 Placs a naw O-ring (4) In tha cover (7).

2 Placa tha valve plunger (5) with its spring (8) in the solenocid actuator assembly. Make surathe
comprassed end of the spring is facing up.

3 Carelully center the valve plunger (5) then screw the solenold base assambly into the cover

(.

4 Install the coil (2) and secure it with the retaining clip (1).

ASSEMBLY OF THE ISOLATION VALVE IS COMPLETE

5-30
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Figure 5-11. Exploded View of Isolation Valve.
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54 CALIBRATION

The tollowing finite calibration procedures apply when the leak detector has been disassembiled,
cleanad, and reassembled (annual maintenance) and a specific problem axists (o pravent the leak
detector from oparating as it was designed.

5-4-1  ZSvstem Thermocouple TC2 Calibration

The system thermocouple requires calibration only iferror Soré (referto Section VI, Troubleshooting)
s displayad or if the user wishes to check the accuracy of the thermocouple. If the error (s} are dis-
played., referto Manu 21, Option 1-8, toincrease ordecrease thegain so thatthe system prassure from
the thermocouple is 1 mTorr after the turbo pump is fully warmed up. Excessive gain is not recom-
manded. The gain should be increased up 1o the 1 mTorr mark. If the turbo pump is not on, the
thermocoupiacan also be calibrated during the first two to three minutes of ieak detectorwarmup since
the mechanical pump has the ability to pump the spactromater tube down to batween 1 to 10 mTarr.
Again using Menu 21, Option 1-6. adjust the gain of tha system thermocouple to produce a S-mTarr
reading.

3-4-2 TestPod Thermocouple TC1 Calibrgtion

Calibration of the test port thermocouple is also not critical; howaver, if the leak detector experiences
difficulty in transferning to the TEST mode, calibrating this thermocoupla can help. With the test port
plugged and the leak detector in the TEST mada, refer to Menu 22, Option 1-7, 1o adjust the test pon
thermocouple gain to show a 1- 1o S-mTorr pressure reading. Further accuracy can be achleved with
a calibrated thermocoupia in the test port such as tha Viarian 810 gauge controller. Again, adjust the
gain of the test port thermocoupla to agree with the 810 controller.

5-4-3 Zercing Aanges

For good perfarmance of the leak detector, all ranges must be zeroed periodically when the leak
dgatector is in tha MANUAL mode, This requirement becomas obvious when tha leak detaector au-
teranges and stops in ranges several decades above the expected laak testing range due to high
background, With the leak detector in the TEST mode and the test port plugged. the leak detector
shouldbe manually setand zeroadby pressingthe ZEROkeyinranges-1,-4,-6, and-9. Theseranges
are also automatically zerced after auto calibration.

5-4-4 |on Source Tuning,

Refer to paragraph 5-2-2.

5-4-5 Checking Tolgrable Foreprassure

The following steps must be fallowed to display the test port pressure (Menu 8, Option 1, sub optian
4, Test Port Pressure) and to set the Fine Leak Crossover Prassura (Menu 22, Option 1, suboption 12,
Fine Leak Sat Point).

1 Set the display to show the test port pressure (Menu §, Option 1, sub option 4, Test Port Pras-
sura).
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5-4-8

4

5-4-7

On Menu 22 (Manual Controls), Option 1, suboption 12 (Fine Leak Sat Point) set the fina leak
sat point to 150 mTorr,

Vant the leak detector 1o activate the new crossover pressure,
ConnectaVarian 802 Thermocouple Gauge Controllerwithatuning leak and startthe system.

Varity that the pressure reading on the display panel is less than 10 mTorr and that the reading
on tha Gauge Controller is also below 10 mTorr,

Slowly open tha tuning leak and watch tha pressura rise on the display. The leak rate signal
must still be increasing when the pressure of the test port is 120 mTorr. Record the pressura
at which the leak rate begins to decraase.

It the leak rate is decreasing when the pressure is 120 mTorr, increasa the turbo pump low
spaed by tuming the trimmer potentiometar P2 on the controlier one tum toward INCREASE.
See para, 5-4-9.

Repeat step 7 as required.

When the tolerable forepressure is met at 120 mTorr, resat the fina leak sat paint to 70 mTorr

and reset the display back to show leak rate. Ifthe turbe pump speed has been changed, the
calibration gain must ba reset to agrea with the value of the calibrated leak.

Turbo Speed vs Sensitivity
Manually zero the leak detector in all ranges.

Place acapillary leak in the test port or a helium permeation leak that is in the high -7 range. If
using a capillary leak, apply enough helium to achieve a leak in the range of 7 to 9 x 10°7,

InMenu 22, Option 2, sub-option 5, select and enter Turbo High Spaed. The laak value should
decrease one decade £ one bar. Ifit does not, proceed as follows.

1 lithe leak valua dacreaseslass than 1 decade, turn potentiomeater P1 ontha controller
toward INCREASE until the desired value |s reachad.

2 lithaleak valuedecreases morathan 1 decade, urnpotentiometerP 1 anthecontrollar
toward DECREASE until tha dasired value is reached.

Re-chack the turbo speed vs sensitivity by following the procedure in steps 1 10 3.
Gross Legk Calibration

This adjustmaent is possible to ensure that the leak rate reading in the -5range (when the leak datector
isinthe Fina Testmode)isthe same asin the-4 range when the leakdetectorisinthe Gross Leakmade.

§-32
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1 Place atuningleakinthetestporiandattacha heliumhosetoiheintake ofthe tuning leak. Open
the tuning leak until the leakrata reading ishigh (8 to 9)inthe 10(-5) range when the leak
detector is in the Fine Test mode.

2 Switch 10 the -4 ranga. Tha leak detector is now in the Gross Leak moda.

3 Loosan the larger screw on the Gross Leak which holds the cover in. Move the cover
back. Loosen tha smaller screw so that the needla valve can be adjusted.

4 Adjust the gross leak needle valve until the reading is the same a5 was seen In
the Fine Leak mode, plus or minus one bar (i.e., 8 x 105 =1 x 104),

5 Return to the Fine Leak mode in the -5 range and check the reading. Repeat this

procedure until the readings in the Gross Leak mode and Fine Leak mode agree within
one bar.

5-4-8 Controller Waveform Check,

CAUTION

Tocheck the power board waveform with the pump disconnected, connector J7 must
be disconnected, otherwise rasistors A54 through RS7 and transistor Q13 might ba
damaged. Thatharmal protection onthe pumpeconnectormustthenbe short-clreuited.

Twotrimmars, P1 and P2, enablethe usertocalibrate the high andlow frequenciesindependentty from
the rear panel. The high frequency can be adjusted within 850 Hz and 1000 Hz; the low frequency can
ba adjusted within 500 HZ and 600 Hz, A 12V digital signal having a frequency six limes the output
frequency is available at Test Point 5.

Athirdtrimmaer, P3, isinternal and acts simuitanecusly on both the highand low frequencies; however,
itis tactory-trimméd and requires no re-calibration.

5-4-10 Control Board Calibration

Check the DC Power Supply:
. check that the voitage selector is on the propar pesition
apply power to the Control Board

at the Tast Point "+24V", check that the DC voltage is +24 V £ 10%
adjust P4 until the voltage at Test Point"+12V"is 12V £0.5%
al Tast Point *-12V", check that the DC voltaga is 12V £ 5%
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Check tha input Decoder as shown in the following table:
Input A B P2 TP3
OFF OFF High Low
OFF ON Low High
ON ©OFF Low High
ON ON Low High

Check tha DC Current Amplifiar:
. check that tha DC output voltaga at TP12 is less than 60 mV If tha input is shoried
. chack that the DC ocutput voltage at TP121s +3V £ 0.1V ifthe DC input ivoltage is +200
mV

Check the Mormal circuit:
. check that thea NORMAL switch s inthe ON pasition ifthe DC input voltage is batwean
30 mV¥ (0.3 amperas) and 143 mV (1.43 amperas); otharwise it must be in tha OFF

paosition
Check the Brake circuit:
. sal tha input voltage at 100 mV

. satAand B in tha ON position
. verify that Q13 goes on for approx. 0.3 sacond
. verify that Q13 is on if the DC input voltage is less than 30 mV

Checl-ttnu Starting Timar/AC Powar/Lalch circuits:

sat tha input voltage at OV

. apply powar to the board

. varify that TP2 goes Low after approximately 2 seconds

. sat A on the ON position

. chack thatpin 4 of U10 goes Low, relay AL1 Is energized, TPE goas Low, tha Starting
Timeroutput remains Low for approx. 1 sacond, and TP15 remains at 0.8 Vlorapprox.
1 second.

Check tha Overicad/Tharmal Protection/Overvoltage/Resat/Autoreset circuits:
. varify that the output OVERLOAD light lights whan:
. tha tharmal protection resistanca axcaads 1 kohm,
. the negative voltage at pin 10 of J3 exceeds 83 V £ 3V, or
. the DC input voltage exceads +200 mV for more than 35 seconds.
. check that the Overoad condition is removed whan:
. both Aand B go off, or
. the power is removed for a few saconds.

Check ﬂ'lu Fraquancy Cantrol circuil:
sat Aand B to tha ON position
. chack thattha voltage at TP151s -3V £ 5%
. verity that TP7 goes High and the voltage at TP3goas to its upper value when thainput
voltage is lower than -200 mV, but it goes to its lower value when the input voltage is
greater than -200 mV
. check the voltages at elther ends of P1 and P2, They mustbe 3.54V; 4.4V and 5.8V,

and 7.5V raspactivaly.
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Check the V/F Converter circuit;

Ll

8
.
-
L]
-
-
L]
L]
L]

set Aand B to the On position

sat P1 to its lowest frequency

trim P3 50 that the output frequency of V/F (TPS) is 2958 Hz
sat P1 toits highast frequency

verity that the output frequency exceeds 3800 Hz

set Ato the ON position and B to the OFF position

st P2 to its lowest irequency

varity that the output frequency is greater than 5100 Hz
sat P2 to its highest fraquency

verity that the output frequency is less than 6000 Hz

Check the Power Drive circuit:

disconnect J3

connact a jumper between the plus (+) terminal of the power board bridge and the
common terminal { TP COM)

connect a 1-kohm resistor batween the minus (<) terminal of the power board bridge
and the collector of 05

verify that the voltage across the resistor is a pulse of approximately 12V and a duty
cyclaof1/3

rapaat the above procedure for Q6 through Q11

Check tha Power Board:

to chack power transistors:

. use a digital multimatar set on the 2 kohm satting, lull scala

* check the IRF 540 resistances as shown in the following table. Positive onthe
first pin; negative on the second pin.

G5 0.7 Kohm

5G 0.7 Kohm

ah 1.2 Kghm

DG oL

DS oL

sD 0.5 Kohm
Hote

Record thase values as approximations; the measured values may differ because
thay depand on the currant of the multimetar.

£999-09-720
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SECTION VI
TROUBLESHOOTING
B-1 GENERAL

The accuracy, reliability, and stability of any mass spectrometerleak detector depends upon the leak-
Iree integrity of i1s own vacuum system. Inherent helium background and its effact on sensitivity
demands the elimination of all detectabla leaks. I parformance degrades during operation or after
somepartofthe vacuum system is opened lor service, a methodical checkwill eliminate the possibility
of a leak as tha cause.

The fallowing suggestions apply whether leak-checking components, systams, or the leak detector
itself,

Varian recommends the use of its helium Spray Probe Assembly (part number
0991-K0167-301), or equivalent, designad specitically lor accurate and
economical leak checking.

1 When spraying suspected leak locations, always apply helium SPARINGLY, starting
at the highest points first, since helium rises. Use only enough hellum to reach the
leaks; do not flood the area.

2 ltdraftts {such asfromafan) existin the area, apply heliumdownstreamfrom the source
first, or deflact the draft until leak checks are completad.
3 Itventgrooves exist at flanges or other assemblad seals, apply helium to thesa points

(rather that a general spray) to abtain the most positive response, minimize the use of
helium, and save time in leak-checking.
4 Locate and repair large leaks bafore attempiing 1o locate extreamaly small leaks.
6-2 TROUBLESHOOTING SYMPTOMS

Table 6-1 lists the particular symptoms ancountered when troublashooting the leak detector. With
gach symptom is a listing of possible causes, possible solutions, and additional chacks that may be
nECessary.

Tabie 6-1. Troubleshooting Symptoms

SYMPTOM EXPLANATION
Electrical Compaonents

Mo Power/No fights on panel Vierify that the ieak detector is plugged into a
power raceptacle,
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Turbo Pump

Mot running

Controller does not change to low frequency
Contraller does not signal NORMAL
Controlier does not signal OVERLOAD
Vacuum Pumps

Pumps nat running

Pumps make excessiva gurgling sounds.
(The 1.2 ctm fore pump will naturally gurgle;
the oparator should differentiate this sound
from an actual leak.

Maka sure that alf circuit breakers are proparly
set or reset as appropriate.

Check that the MAIN POWER switch on the
back of the cart powear enclosure is on and that
the ON/OFF switch on the basic module is on.

Check that all circuil boards are properly
plugged in.

Press the circuit braaker to reset.

Make sura the turbo pump controfler is plugged
in,

Check that power is applied 1o tha plug for the
turto pump power supply.

Fuse F1 or F2 blown.
Relay RL1 defective.
Power board defective.
U1 or US delective.

U2, U3, or US dafactive.
L1 defective.

L4 defective.

Verify that the pumps are properly plugged into
the leak detector and that the leak detactor is
plugged into a power receptacie.

if the leak detector Is in the SYSTEM READY
mode, the rough pump will be running.

Pump oil may be low.

Tighten the KF clamps.
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Leaks (Refer to para. 6-4-1 to 6-4-3
for more datails)

Leak Detector
Reaches System Ready state but fails to

transfer to the TEST mode.
Press START button; display reads 760 Torr.

6959-09-720
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Chack the vacuum system manifoid as well as
the rest of the vacuum lines for possible vac-
uum lgaks.

Verity that the pump drain plugs are sacuraly in
place.

Tighten tha KF clamps.

Check the vacuum system manifold as well as
the rest of tha vacuum lines for possible vac-
uum leaks. Check all valves, vacuum lines,
connectors, and vacuum seals for proper op-
aration. Any leak orbreak in the vacuum integ-
rity will be a cause for abnormal operation,

Remove test plece, plug test pon, try again.

Chaeck for a leak at an inlat lina in the vacuum
manifold.

Look for the severe darkening of the forepump
oil, the presence offoamorfrothon top ofthe odl,
or & pungent odor,

The above conditions accompanied by aread-
ing of approximataly 100 milliTorr on the Test
Port Pressure gauge indicate that either the
roughpumporthe fore pumpis in needofan oil
change and flush.

Parform test port thermocouple gauge check
(para. 6-4-7).

Check that pumps are plugged into power
source and are operating.

Ifpumpsdonot operate, enter Menu 22, Option
2 to operate manually. If pumps still do not
operata, check power to pumps or for pump
tailure.
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Check that rough pump valve V11 or roughing
valve V1 arg open (listan for an audible click).

itvalve V11 doasnotoperate, referto Menu 22,
Option 3 to oparate manually, fvalve dogs not
open, chackpower to valve or forpump failura.
Check that the 1est port thermecouple gauge

connector is plugged in and making a good
electrical connaclion,

Check that thara are no large leaks.

Check that the test port thermocouple is wark-
ing properly (see para. 6-4-T).

6-3 ERROR MESSAGES

The following is a list of error messages that may appear on the front panel display. A description of
each is lollowed by corrective action proceduras.

5_3_1 i L)

This efror message can ocour anly during initial startup when tha forepump fails to pump the spec-
frometer tube down within 15 seconds after the isolation valve V6 opans, Powerwill notbe appliedio
the turbo pump until this condition clears.

Caorrective Action - Proceed as follows.

1 Pressthe SCRAMbutton twice to resel the leak detector and 1o allow further roughing
of the spectrometer tube. Repeat the step again.

2 Chack the system tharmocouple connactor ta verify a good electrical connacton,
a Check that the system thermocouple gauge s operating properly (see para. 6-3-3).

4 Cheack for leaks in the vacuum system between the test valve and the spacirometer
tuba. See para. 6-4-1.

6-3-2 “Spegiubs pressurs burst”

Burst-type errors occur only when pressure criteria for that sensor met the conditions once and now
has falled. In this case, it indicates that the thermocouple pressure has risen above 10mTorr afterthe
spactromater lube was pumped down and the turbo pump has started.

Corrective Action - Refer to para. 6-3-1, steps 1 through 4.
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6-3-3 Eragsurp burst

This massage indicates a sudden pressure rise in the spectrometer tube. Itcan occur only when the
filamentis on, when the vacuum systam is in tha HOLD, ROUGH DOWN, ar VENT state, or whan tha
leakdetectorisinthe TEST mode. If pressure recovers, then the filamentis turned onin tha ion gauge

mode pressure is checked, the vacuum systam revars to the HOLD state, and the leak detactar
dEspiays a "System réady” message.

Corrective Action - Nona; whan this message appears, others will follow.

6-3-4 System gverpressurg”

This error message is produced by the system pressure thermocouple TC2 and can occur any time
after turbo pump startup. This message indicates a large pressure burst error. Typically, the high-
vacuum side of the turbo pump is air-released fo a lavel that the thermocouple is able to measure it.

Again, as in the “pressure burst” error, the filament is shut off first and, as tha prassura recovers,
conditions are automatically checkad and the microprocessor proceeds to the “system ready” laval.

If the pressure reportad by the thermocouple does not drop within 5 minutes, the turbo pump is shut
off and cooled down to pravent possible damage.

Corrective Action - Chack for leaks in the vacuum system between the test valve and the spectrome-
ter tubg (588 para. 6-4-1).

6-3-5 Z0yslem pressure wail”

This message occurs when the system pressure thermocouple report pressure highar than the set
point aftér the turbo pump has startad.

Corractive Action - Rafer to para. 6-4-1, staps 1 through 4,
6-3-6 “Systempressurs imegut”

This arror message occurs when the pressure in the high-vacuum side of the turbo pump, as reported
by the systam pressure thermocouple, does not go low enough in the allotted time.

Corrective Action - Refer to para. 6-3-1, steps 1 through 4.
6-3-7 100 Qauge prassure wail

Thismessage canoccurwhean, allerwarmup, the lon gauge reports pressure inthe spectromateriuba
1o be greater than 5 x 10 Torr, Up to 30 minutes are allowed for this condition to improve.,

Corrective Action - Wait for pressure 1o improve. Check for leaks and proper operation of pumps.
Spectrometer tube may be contaminated and require cleaning.

6-3-8 Zlgn gaugetime out”
This message occurs when, after 30 minutes, the spectrometer tube pressure doas not fall below 5
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10*Torr. The turbo pump is automatically shut o o prevent damage to the vacuum system,

Carrective Action - Check for leaks and propar operation of vacuum pumps. Spectrometar tube may
be contaminated and requira cleaning.

§-3-8 “Filament #1 burned out”

This error message indicates that filament #1 of the ion source is burned out.
Correctiva Action - None. Leak detector will automatically switch to Filament #2,
6-3-10 TFilament #2 bumed out”

This error message indicates that filament #2 of the ion source is burned out.

Corractive Action - If both filaments are bumed out, the leak detector will display the message "both
filameants burned out"”.

Before disassembling the spectrometer tube to change the ion source, Varian recommends the fal-
lowing.
1 Prass SCRAM than SCRAM again. If the message does not disappear and tha leak
detector does not start up automatically, chack the continuity of the ion source.

2 Remove the connector from the top ofthe ion source and check for continuity betwean
ping 1 and 8 (flament #1) and between pins 5 and & [filament #2) of the ion source. i
there Is no continuity between either of the pins, change the ion source as described
in Secton V.

6-3-11 Testporover Dressure”

This error message ccours when the leak detectorisinthe TEST mode and indicates that the tastpon
thermocouple TC1 reports pressure graater than the transfer prassure.

Comective Action
1 Remove the test piace, plug the tast port, try again.
2 In Menu 22, Option 1-2, adjust the Fine Laak Sat Paint if desired.

3 Chack that tha test port thermocouple gauge is properly connected electrically.

4 In Menu 22, Option 1-7 (Test Port TC Gain), check the value of the gain. Increase it by
20percont. Pressthe SCARAM button twice and check if thea message s stilldisplayed.
Increase the test port thermocouple gain twice if necessary. If no improvement is
noted, resat the gain to its onginal value.

5 Refer to para. 8-4-7 for detalled test port thermocouple gauge check.
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6-3-12 ZXfer prassyrs walt”

Thiscondition canoccurwhen the leak detectoris forced o transfermanually fromthe GROSS LEAK
TESTmodetothe FINELEAK TEST mode andthetestporpressurais higherthan thefineleaktransier
set point. This message will also appear when the leak detector is in the AUTO mode if the leak rate
5 less than C.8 x 10-* and the test port pressura is greatar than the fine leak sat paint.

Corrective Aclion - Hemaove the test piece; the pressure is too high to testin the FINE TEST mode.
6-3-13 “Gain too high" (Low sensitivity to helium)

This error message is displayed when the calibration gain required after aute-calibration is greater
than 7.

Carrective Action

1 Atternpt the manual tuning procedure if the leak detectar responds to helium but the
sansitivity is low (Section 5-2-2).

2 Switch ion source filaments to determine if sensitivity improves. Reler o Menu 22,
Option 4-1,

3 Check that the valves are operating properly, especially the ajector bypass valve V4
and thi isolation valve V6. Refer to para. 6-4-4 for valve checks.

4 Clean the vacuum system, especially the spectrometer tube (Section V),
6-3-14 2Gain 100 small” (sensitivity 100 high)

This error message is displayed when the calibration gain required after auto-calibration is less than
0.8.

Carrective Action - In Menu 22, Option 1-2, lower repelier voitage to reduce sensitivity. Repeat until
calibration (Menu 22, Option 1-5) is betwean 1.2 and 2.0.

B-3-15 “No heliym pegk” (leak detector not sensitive to halium)

This error message is displayed when, during autocalibration, the leak detector scans the ionvoltage
and finds no peak.

Corrective Action
1 Zero the leak detector in the TEST mode with the test port plugged.
2 Checkthatthevalves are operating properly especiallythe standardieak valve, V5, the

gjector bypass valve V4, the test valve V2, and the isolation valve V&. Refer to para.
B-4-4.
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3 Check that the lon source is operating properly by performing the ion source chack
(para. 6-4-5).

B Parfarm preamplifier check (para. 6-4-8). |1 preampiifier reads approximately 20-300
mv batwaan pins 7 and 8 (Figure 8-3) and goasto 1 - 10 mv when allleaks are off, the
vacuum system/spectrometer tube is operating properly; the problem exists in the
electronics or the display (see para. 6-5, Electronics Troubleshooting) for further
details.
B-3-16 Too many pegks”

This error massage is displayed when, during autocalibration, the leak detector scans the ion voltage
and finds mare than one peak.

Corractive Action - Claan the spacirometer tube.
-4 DETAILED TROUBLESHOOTING
6-4-1 _Leak Symptoms
1 Pumps make gurgling sound {mere than narmal)

2 Errormessages which are repeated

a Spectrometer tube rough arror
b SYSIEM OVEr prassurg
£ Spectrometer lube pressura burst
d Pressure burst
3 Difficulty in transferring into the TEST mode or tailure fo transfer into the FINE LEAK
made when tha tes! port is plugged
4 Inconsistant reading of leak rate meater especially during leak checking

5-4-2

Sometimas a small leak will cause inconsistent oparation of the leak rate meter but will still allow the
leak detectortotransferinto the TESTmode. Inthiscase, the operatorcan use heliumto identify leaks

in the vacuum system by spraying suspected areas and waiching the response on the dispiay.

Mostleaksin the vacuumsystemwill occur after the leak detector has beendisassembled orcleanad.
The most likely areas for leaks are O-rings and poor sealing surfaces. This can be caused by using
damaged or rolled O-rings or by not tightening KF clamps proparly. Poor sealing surfaces can be
identified by scratches or possibly foreign substances across O-ring grooves. Chack for locse baits
preventing metal-to-metal contact on saaling surfaces.
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The kay to finding leaks in the 956 leak detector is 1o anticipate which O-rings or seals are fauity. This
¢an be accomplished by using a thermocouple gaugs controller or digital volimetar and using tha test
port thermocoupla gauge TC1 and tha system thermocouple gauge TC2 to measure pressure. Use
thavalvestomanuallyisolate sectionsofthevacuumsystem (Menu 22, Option3); use Menu 22, Option
2tomanually control thepumps. Use the flow diagramsinSection |l toisolateand pumpdown sections
of the vacuum system, then valve off the pumps.

Watch the thermocouple gauge controlier or the digital voitmeter for a gradual pressure or voltage
change. Agradual pressure risewlll indicate a leak. Adigitalvoltmeter canbe usedby placingiton the
20mvscale andconnecting thetestleads acroastheredandgreenwiresofaplugged-inthermocouple
connector (seepara. 6-4-7). Areading of 0to 3mvindicates almasphere; 7 1o 11 mvindicates vacuum.

6-4-4 Valve Check
1 Chack that the test port is pumped down 1o a rough vacuum if possible.
2 In Manu 22, Option 3-1-6, putthe leak detector in the HOLD state.
3 Verity proper valve operation by listening for an audible click whan the valves are

actuated. Startwith the valves thatare likely to cause a problem and always finish with
the VENT valve.

4 If any valve fails to oparate proparly, measure the D-C voltage from each coll lead to
ground while the leads remain connected 1o the coil. Voltages should ba as shown in
the following list (within 10 percent).

VENT valve (V3) 24VDC
TEST valve (V2) 12vVDC
ROUGH valve (V1) 12VDC
STD LEAK valva (V5) 24 VDC
GROSS LEAK valve (V7) 24 VDC
Turbo pump VENT valve (V4) 24 VDC
ISOLATION valve (V&) 12VDC
ROUGH PUMP valva (V11) A-C line voltage

Refer to Figure 2-4 for location of vahlves in the vacuum system.

Tha presence of equal voltage on both leads indicates a) thal the power supply s
operating propedy, b) the coll ks good, and c) that the valve is da-activated.

An B0 percent voltage drop across the coil indicates a) that the coil is good and b) that
the valve is activated.

5 Inthe case of the AOUGH PUMP valve, check the coil forcontinuity then plug tha valve
into an alternate A-C power source and listen for actuation.

] itavoltagedropis presentbutanyvalve still doesnot operate, checkwhether the vaive
s machanically stuck.
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6-4-5 lon Source Chack

1 Separate the ion source from its conneclor. At Menu 22, Option 1-1, record the ion
voltage (filamant bias),

2 Reset the ion voltage to 250.

a Measure the following D-C voltages (+ 20 percent) at each pin 1o ground on the ion
source connactor as shown in Figura 6-1.

Pin 1 Tav
Pin2 asov
Pin3 220V
Pir 4 Tov
Pin5 Tov
Ping 250V
PinT 210V
Ping Tov

4 If no violtages can be read, go to Menu 22, Option 2-1, and turm on the high voltage. If
voltage problems still exist, refer to para. 6-5, Electronics Troubleshooting.

5 With the ion source connector disconnected from the ion source, check for continuity
berween pins 4 and 5 of filament 2, and pins 1 and 8 of filament 1. Continuity verifies
that tha filamants are not open.

& Check pins 2, 3, 6, and 7 In the ion source carresponding to the pins shown on the
connector{Figures-1). Checkthatthe pinsare electrically isclatedfromground aswell
as from each other.

s Visually inspect the ion source and replace it if electrical shorts exist,

Note

Impropar instaliation of the ion source could ground the repeller (pin 2). Check
that the ion source is properly installed (refer to para. 5-3-5).

6-4-6 Preamplitier Check

610

1 Carefully unscraw the cap from the preamplifier connector whila itis still connected to
the preamplifiar.

WARNING

HIGH VOLTAGES CAN KILL. DO NOT TOUCH OR SHORT OUT THE 160-VDC
WIRE ON PIN 1.
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Verity the voltages shown in Figure 6-2. I voltages do not exist, refer to para. §-5.
Attach a voltmater to pins 7 and 8 of the preamplifier {usa tha 200 mv scale),

Turn the leak on/olf and note mater outputchanges, Witha -7 ranga laak on, the meter
shouidread 20 to 200 mv. With the leak off, the mater should read 1 to 10 mv, Withthe
emission off, the meter should read 1 1o 5 mv.

Turn the emission on (Menu 22, Option 4-2); the meter output should increase 1 1o 10
mv. When the metar has stabilized, than the spectrometer tube is probably operating

Verity continuity of all leads on the thermocouple gauge. I an open circult exists,
replace the gauge.

Check that the test port is pumped down proparfy (10 to 40 mTorr). Check by feeling
the "force”™ of the vacuum at the test port and listening to the mechanical pump (the
pump should not gurgle more than normal).

Loasen the screws securing the tharmocouple cap 1o tha wire, Unscrew the cap from
he thermocouple gauge connector and measure the vollage across the white and
black wires whila the connector is pluggedinto the thermocouple. The voltage should
read approximataly 0.3 volt. If not. refar to para. 6-5, Electronic Troubleshoaoting. No
voitage to thermocouple gauge.

Measurathe voltageacross the redand greenwireswhile theconnectoris pluggedinto
tha thermocouple. The voltage should read 7to 11 my. With the mater still connected,
vant the test port; the meter should decrease to 0o 3my. [fthe meter cutput does not
change, replace the test part tharmocouple gauge.

§-4-8 System Thermocouple Gauge (TC2) Check

The system tharmocouple gauge should ba chacked for proper operation if error messages such as
“Spec tube rough emor, “System pressure wait”, “System pressure time out™, and/or “Spec tube
pressure burst” appear often and’or unpradictably.

1

69239-09-720

Remove the thermocouple connactor from the thermocouple gauge and chack con-
tinuity of all four pins on the thermocouple gauge. An open circuit indicates that the

gauge is datective; replace it.

Chackthat tha thermocouple gauge connectar makes good electrical contact with the
thermocouple gauge.

Prass the SCRAM button and allow the laak detector to shut down.

Vent the spectromater fube by opening the following valves in Manu 21, Option 3-2.
VENT (V3), ROUGH (V1), TEST (V2), and ISOLATION (VE).

6-11



Saction I
Troubleshootng

PINT7

PIN 2 ' PING

PIN 3 PIN &

Figura 6-1. lan Source Connector

A5V
PIN2) (PN
BT -15V
(FIN3) (PIN 4) (PIN 5)

Figure 6-2. Voltages al Preampiifiar Connactor
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5 Loosen the screws securing the thermocoupie cap to tha wire, Unscrew thacapfrom
the tharmocouple gauge connector and measure the voltage across the white and
black wires while the connector is plugged into the thermocouple. The voltage should
read approximately 0.28 volt with the leak detector on. If not, refar to para. -5, Elec-
tronic Troubleshooting. Mo voitage 1o thermocouple gauge.

S Measure the voltage acrosstheredandgreenwirgswhile theconnectoris pluggedinto
the thermocoupie. The voltage should read 0 to 4 mv, With the meter still connected,
start the leak detector so that the fore pump pumps down the spectrometer tube, The
matar output should read 7 to 11 mv. If the meter output does notchangs, replace the

thermocouple gauge.

6-5 ELECTRONICS TROUBLESHOOTING

When an electronic problem exists, Varian recommeands that the service technician replace thecircuit
board rather than the individual components on the board. This section will aid the service lechnician

in isolating the particular board.
SYMPTOM

No valtage to thermecouple gauge
ishould measura approximately 0.3V
batwean the whita and black wiras while
the connector is connected lo the gauga)
{See para. 6-4-7.)

Novoltage to the ion source

6999-08-720

EXPLAMNATION

Check for a short or broken tharmocouple
gauge connector and cable.

Check that the thermocouple gauge cable
is properly plugged into the Backplane.

Check that the leak detector is on.

Check that the circuit boards are properly
plugged in.

Replacethe powersupply boardorCPUboard.

RefertoMenu 22, Option 2-1 toturn onvoltage
to ion source.

Checkthatall connectors are propearly plugged
into tha Backplane board.

Check for damaged ion source cable or con-
nector.

Replace the powersupplyboardorCPUboard.
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Raferto Menu 22, Option2-1 toirn onvoltage
1o valvas,

Chack for broken wiras tgfvalve coil.

Check that circuit boafds are properly plugged
i,

Check for loogé or damaged connector on
Backplane bgard.

Aeplace power supply board or CPU board.
Mo voltage to preamplifiar Chack for damaged preampiifier cable or con-

nectoar.

heckthat allconnectors are properly plugged
inta the Backplana board.

Check that circuit boards are properly plugged
in.

Replace power supply board or CPU board.

Cisplay not lit Chack that bath connectors o the dispiay are
properly connected and undamaged.

heck that circuit boards are propery plugged

Mo power to turbo pump that circuit breakers are reset,

Chack that turbo pump s piugged in.

Repiace ar supply board.
6-6 POWEF P SEQUENCE

The GO/MNO @0 diagram (see Section IV) shows the steps automaticallytaken by the microprocessor
when tha START button on the control panel Is pressed. (GO/NO GO d for tha leak detector
in each of several modes, START, SEQUENCER, SCRAM. and VEN shown following the
POWERFUP diagram).

temgoesthrough
uresall the output
UUMSYSTEM

Allvalvesintha 956 araclosedwhenpoweris off. Assoon as poweris applied. the
nagwarereset, Atterthisreset, thesotwaregoasthroughitsinitialization andcon
liges. Atthistima, the 1.2 cfmpumpisturnedon andamessage ROUGHINGOUT
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No voltage to valve coil

No veltage to preamplifier

Display not lit

No power to turbeo pumgp

Referto Manu 22, Option 2-1 1oturnon voltage
1o valves.

Chack for broken wires to valve coll.

Chackthatcircuit boards are proparly plugged
in.

Check for loose or damagead connecior on
Backplana board.

Raplace power supply board or CPU board.

Checklordamaged preamplifier cable or con-
nectar.

Chackthatallconnactors ara propary plugged
into the Backplane board.

Check that circuit boards are proparty plugged
in.

Replace power supply board or CPU board.

Check that both connactors to tha display are
properly connected and undamaged.

Check that circultboards are properly plugg
in. |

Check that circult braakers are reset.

Check thal turbo pump is plugged in,

Replace power supply board.

If the main Printed Circuit Beard (LB017301) is changed for any
reason, the 5-Ram must be changed on to the new Printed Circuit
Board to carry over the Turbo run time,.

6-14
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&6 POWER-UP SEQUENCE

The GO/NQ GOdlagram (see Section IV) shows the steps automatically taken by the microprocessor
when the START button on the control panel is pressed, (GOVNO GO diagrams for the leak datector
in each of sevaral modas, START, SEQUENCER, SCRAM, and VENT are shown following the
POWER-UP diagram).

Allvalvesinthe 956 areclosedwhen powerls off. Assoon as power s applied, the systemgoesthrough
hardwararoset, Afterthisreset, thasoftwaragoes throughlisinitialization and configurasall the output
lines. Althis ima, the 1.2cfmpumpls turmedonand amessage ROUGHING OUTVACUUMSYSTEM
appears on the aipha-numaric display for approximately 5 seconds. This action evacuates the vac-
uum linas so that when the valves are openad, the spactrometer tube pressure may nol risa.

Onca the vacuum lines are roughed out, valves V2 and V6 opan. If the spectromatartube was already
undeér vacuum, then the software will start tha turbo pump.

Ifthe spactrometeriube was notunder vacuumwhen valves V2 and Ve were opaned, thana massage
ROUGHING OUT SPEC TUBE appears. If the pressura doas notgo low anough in 30 saconds, then
the system produces SPEC TUBE ROUGH OUT ERROR and doas nol start the turbo pump. This
usually means thal there can be onae of the four following problems.

1 Thae test valve or the isolation valve did not epan,

2 there |s a leak between the spectromatar tube and the turbo pump, .

3 the thermocouple is bumed out, or

4 a signal measuramant problem exists from tha tharmocoupia.

Aharthe problem s found and fixed, and if powarto the unit is not turned off, pressing the SCRAM key
twice will restan the systam by roughing out the vacuum linas. If the power was turnad off, then tha
system will start from the beginning whan the power is applied.

Once the turbo pump is up to speed, the systam is ready totum on the lon source; TURNING ONTHE
ION SOURCE will be displayed on the control panel for approximately 10 saconds. Power o the
filamant Is increased at a very slow rate to axtand tha life of the filament. Once the propar emission ks
achlaved, system pressure Is automatically checkad from the ion sourca in the lon gauge mode. i the
prassure Is less than § x 10 then the display SYSTEM READY will be shown and the leak detecioris
ready to be callbrated or opérated.

It the systam pressure Is greater than 5x 10°%, the leak detector can be usad although Its sensitvity will
ba poot. Thus, amessage SPECTUBE PRESSURE WAIT appears ontha display. fconditions don’l
improve within 30 minutes, the software executes the SCRAM functlon to prevent damaga 1o tha
system. This can usually happen whan the turbo pump is contaminated or a small leak exists on the
high vacuum side of the turbo pump.
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SECTION VII

PARTSLIST
7-1 GENERAL

This Parts Listillustrates all of the procurable assamblies and parts for the Portable Leak Datector,
Model Number 856, Varian Part Number 0956-L8003-301, designed and manutactured by Varian
Associates, Vacuum Products Division, 121 Harwell Avenue, Lexington, Massachusetts, 02173,

7-2 CONTENTS

The Parts Listprovides an illustration and description of procurable assemblies and parts, indexed for
2asy cross-reference. Itis notto be taken asthe autharity forthe procedure of assembily or disassem-
bly; it is intended only for use in identifying parts, illustrating disassembly relationship, and ordaring
the correct replacement parts. Overhaui or repair should ba done by authorized persennel using
applicable Varian instruction Manuals.

7-3 FIGURE AND INDEX NUMBER COLUMN

The Figura and Index Mo. column shows tha applicable figure numbar on which an assambly/part
appears and tha particular ltem number in the list for parts identification.

7-4 PART NUMBER COLUMN

MNumbers listed in this column raflect the Varian pan number for the assembly or par for ordaring
purposes. The three-digit class code (356) are an integral part of the part number for parts normally
furnished with the Leak Detector. The classcode 0991 applies only to optional parts available forthe
856 Leak Detector. If the part is avaiiable commercially, the word “Coml!” will appaar in this codumn.

7-5 DESCRIPTION COLUMN

The description ornameof the pant islisted by its principal noun lollowed by modifiers, followed by size
or spacifications, and s indented under tha numbers 1 through & to show tha relationship of ona part
or assembly ko another part or assembly. For example, an item listed under indenl 3 is a compoanent
part of the next higher assembly listed under indent 2 above it

T-8  ABBREVIATIONS

The fallowing abbraviations are used in the pans listing.

Alum Aluminum

Cadpl st Cadmium plated steal
Fii hd Fillister head

MPT Male pipe thread

NG Normally-closed

NPT Mational pipe thread
Rdhd Round head

58 slainless steel

7-7 UNITS PER ASSEMBLY COLUMN

The number appearing in the Units Par Assembly column is the total quantity of the listed part required
i its Immediate assembly.
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7-8 ILLUSTRATIONS
Tittes

The Hlustration in the Pars List carries the same caption as its correspending listing and is identical to
the tithe of the Varian drawing to which it applies.

Method of Presantation

Wheraver practical, one model is salected as the most represantative of the equipmeant and its com-
ponents are shown in the main partion of @ach illustration. Visually diferant parts for similar models
areshownonthesameillustrationinellipses. Circlesare usedto showdetall sections ofthe equipment.
A bracketindicates a breakdown of an assembly. Dashline drawings represent items that are ilus-
trated for reference such as to show location or relationship to other parts or assamblies.

7-8 HOW TO USE THIS PARTS LIST

To find the part number it the major assembly in which the par is used is known:

a. Turn to the Table of Contents and find the page number of the illustration showing that major
assembly. Turm to the page determined.

b. Locate the part and index number of the major assembly in the illustration.

c. Find the index numbar in the parts list to detarmine the part number and description.
7-10 HOWTO ORDER PARTS
a. Determina the complete part numbers, descriptions, and quantities of pans required from the

appropriate parts lists. Include the class coda number (for exampla, 0381) befare each part
numbar.

b. Call the National Order Entry toli-free ielephone number listed inside the fitle page of this
instruction manual (1-800-8-VARIAN).

c. Place the order with the operator, describing the name, model number, and senal number of
the equipmentonwhichthe partis used. Give the complete partnumberofthe partordered|the
figure and index numbser is not requirad), the description as shown on the parts list, and the

guantity required.
d. A minimum order of $50 will be required 1o completa tha ordar.
7-11 FACTORY-INSTALLED OPTIONS
The following factory-installed option is available for purchase with the 956 Auto-Test Leak Detactor.
Remote Module, Part No. 856-0910
The calculator-type remote module displays laak rate readings with a visual bar graph and axponant

and an audible alarm with adjustable voluma. The module outputs leak rate readings in auto- or
manual-ranging. Manual switching and auto-zero functions are included on the module and self-
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mn?aﬁ: codes are displayed. The Accessory Output option listed above is required with this
ula.

Gross Leak Vaive Option, Part No. 956-0820
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Test Pon
Bracke! Assembly
‘LB275

Fan Mounting Plale
LB0aG

Leak Datector
Middla Mounting Brace __ Unit Enclosure
La258 LB285
Control Panel Support ~_ CPU Panel
LB259 KB301
Speaker Bracke! _ AC Power Caver
LB271 L8117, LB270
Left Side Cover __ S XL © 7 ACRear Panel
LA155 = LB302
Small Pump Unit
Front Bracket - Rear Cover
LB26S LB186
Conwol Panel Oil Drain Extension
Dioor Assambly LB181
LBOY93 Small Pump Unit
Panel Suppon Bracki) ____ Enclosure
LE281 Lgilﬂﬂ
Conirol Panel Right Side Cover
Rear Cover
18293 / : LB292
Leak Detector g _ Power Supply
Frant Cover - Enclosure
L,E.EV LB235, LB236
L8237, LB238
Small Pump Linit L8295, L8296
Front Cover Small Cart Weldmant
LB288 LB333
Card Cage Enclosura.
LB231, LB234,
L8239, LB248

Model 956 Leak Detector with Sm “art, without Large Pump Unit
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S-L

Fan Mounting Plate
LBOBE

Middle Mounting Brace
LB258

Control Panel Support
LBz55

Speaker Bracket
LB271

Laft Sida Cover

F.) L

Front Brackal

LB265

Control Panal

Door Assambly
L8093

Panel Suppon Bracket
LB281

Control Panal

Rear Cover —

Card Cage Enclosura ,,-f" Trim Molding

L8231, L8234,
LB239, LB248

Mode! 956 Leak Detector with Large Pump Unit and Heavy-Duty Can

A

ﬂf

Power Supply

Enclosura
LB235, LB236
LB2a7, LB238
L8295, LB296

La1z2

Test Pon
Bracket
< LB275

./ Leak Datector

_~Unit Enclosure

" LB28S

CPU Panel

./ KB301

AL Power Cover
~~ LB117, LB270

AC Rear Pangl
——LB302
Small Pump Unit
- Rear Cover
LB186
0l Drain Extension
~LB181
Small Pump Unit
Enclosura
-~ Le2a3
Leak Detector
Right Side Cover

~ Le292

Axle Cover
Lﬂlﬁﬂ

LB!34
lJHﬂa Pump Unit

LE'I'H

"'\.__ S —

Haavy Duty
Cart Base
LBOAG

_ Large Pump Unit
Enclosura
LBoar
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For Turbo Pump Models
PARKER VARIAN QTY FOR ONE
PN PN LEAK DETECTOR DESCRIPTION/LOCATION

FOR THE SPECTROMETER TUBE
2-025 660892025 3 O-Ring (lon Source, Analyzing Magnets, Preamplifier)
2-212 660892212 1 O-RAing (Spectrometer Tube Mounting)
FOR THE TEST PORT/FORELINE
2-110 660892110 3 O-Ring (Foreline TC Gauge / Gross Laak)
2-220 660892220 1 O-Ring (Foreline Flanga)
2216 660892216 1 O-Ring (Test Por)

Q1000301 1 NW 16 & Ceniler Ring

CHO00302 3 NW 25 & Center Ring

624361040 1 Imperial 1/4* Viton sleave (Gross Leak Oplion)
2-016 660892016 3 O-Ring {Gross Leak, Calibrated Leak, and Vent)
2-010 660892010 i | O-Ring (Calibrated Leak)
2-019 660882019 2 O-Ring (Rough and Test)
FOR THE TURBO PUMP
2-116 660892116 2 O-Ring (Valve)
2-212 660892212 1 O-Ring (lsolation Valve to Turbo Cover)
2-225 660892225 1 O-Ring (Isolation Valve Cover)

89535015 1 Gasket, Copper (Turbo Cover to Turbo Flange)

All O-rings are "Viton™ (Parker compound V747-75 or equal) unless otherwise specified
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ABSOLUTE PRESSURE

A term usad in engineering literature to indicate pressure above the absolute zero corresponding to
empty space as distinguished from “gauge “ pressure. In vacuum technology, pressura is always
absolute pressure, and therefore the term “absolute pressure” is redundant,

ABSORPTION

The binding of gas in the interior of a solid (or liguid).

ADSORPTION

The condensing of gas on the surface of a solid.

ATMOSPHERIC PRESSURE

The prassure of the atmosphere at a specified place and time. The standard atmosphere, or normal
atmosphare, is defined (independently of bargmetric height) as a pressure of 1,013,250 dyne/cm®.

AUDIBLE LEAK INDICATOR

An auxiliary componant of a leak detector which converts the output signal to an audible note whose
frequency is a function of the leak size,

BACKGROUND

An output signal of the leak detector due to entrapment ol tha racer gas or other substance to which
tha detecling alemant responds in tha vacuum system which cannot be quickly removed by pumping.
A virtual leak of the tracer gas.

BACKGROUND SIGNAL

The steady or fluctuating output signal of the leak detector caused by the prasence of rasidual fracer
gas or other substance 10 which the detacting elemant responds.

BAKE-OUT

The degassing of a vacuum system by heating during the pumping process.

BOMB TEST

A torm of leak test in which enclosures are pressurized with tracer gas for the purpase of driving it
through possible leak passages and thus into the internal cavities. Subseguent leak tasting is done
by evacuation or immarsion (sea Helium Bombing).

BUBBLE TEST

Afarmotieakiesting gas-containing enclosuresinwhichaleakisindicatedbythaformationofabubble
at the site of a leak,

£999-09-720 B-1
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COLD TRAP

A vessaldesignedto hold arefrigerantand which, when insentedinto a vacuum system, will trap on ifs
surface condensable vapors prasant in the vacuum system. Maosttraps operate with liquid nitrogen
at a temperatura of -196°C (-320°F).

CONTRA-FLOW™

Atechnigue that utilizes the differences in the maximum comprassion ratios of the tracer gases (such
as helium) and other gases found in the air. When the tracer gas exceeds its maximum compression
ratio, it difuses backwards through the diffusion pump and is detected by the spactromater tube.
DIFFUSION PUMP

Avapor pump having boiler pressures less than a tew Torr and capable of pumping gas at intake pres-
sures not exceeding about 2 milliTorr and discharge pressuras (loreprassures) not exceading about
S00 milliTarr.

FINE LEAK

A leakaga rate of less than 10 std cc/sec.

FORELINE VALVE

Avacuum valve placed in the foraline to parmit isolation of the dittusion pump from its fore pump.
FOREPUMP

The pump which produces the necassary fore vacuum for a pump which = incapable of discharging
gases at atmospheric pressura, Sometimas callad tha backing pump.

GROSS LEAK

A leakage rate more than 10 std coisec.

HELIUM BOMBING

A method of testing for leaks in which hermetically-sealed units containing an intemal volume are
subjected to a hellum pressure. |fleaks are prasent in the sealed unit, the helium pressure will drive
some hefium into the intermal voluma and this may be subsegquently detected during bell jar lesting or
immaersion in a hot fluid to detect bubbles. (See BOMB TEST.)

IO SOURCE

That part of a leak detector tube in which the irace gas is ionized prior 10 being detected.

LEAK RATE

The rate of flow through a leakwith a specified gas (at a specified pressure on tha inlet and exit sides).

Preferred units: Standard cc/sec of a specified gas. Standard gas conditions: 760 mm pressure
(absolute), 25°C (77°F) temperature.

8-2 £999-09-720
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MASS SPECTROMETER LEAK DETECTOR

Amassspectrometeradjustadtorespondoniytothatracer gas. Heliumis commoniy usedasthe traces
gas, and thus the instrument is normally referred to as a helium leak detector.

MILLISECOND

One one thousandth of a second.

MILLITORR

A unit of pressure equal to 10 Torr {1/1000 Torr).
MINIMUM DETECTABLE LEAK RATE

Tha magnitude of the smallest leak rate that can be unambiguously detected by a given leak detector
{in the presenca of noise and background).

OUTGASSING

The evolution of gas from a material in a vacuum.
PARAMETERS, TESTING

Tha controllad circumstances undar which a test is conducted.
PRESSURE TESTING

A leak testing procedura inwhich tracergas is introduced undar pressura into or around the enclosure
under examination, and detected as itis emitted from a leak.

PROBE
A tube having a fine apening at one end, used for directing or collecting a stream of tracer gas.
PROBE TEST

Aleak testin which the racer gas is appliedby means of aprobe sa that the area covered by the iracer
gas is localized. This enables individual leaks to be located.

ROUGH PUMP

A vacuum pump used for the initial evacuation of a vacuum system.
ROUGHING

Tha initial evacuation of a vacuum system.

ROUGHING VALVE

Avacuum valve placed in a roughing fine to isolate the test port and vacuum system from tha roughing
pump.

6999-09-720 8.3
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SENSITIVITY

Inthe case of aleak detector, tharesponse of the detector to tracer gas leakage (thatis, scale division
par unit leak rate).

SPECTROMETER TUBE

The sensing element of a helium leak detector.

STANDARD LEAK

(1) Acapillary or porous wali leak, usually in a glass or metal tuba, whose dimensions have baen
adjusted to give a specified leak rate of a gas at a standard temperature with specified inlet and exit
pressures. (2) Adevice that parmits a tracer gas to be introduced into a leak detector or leak testing
system at a known rate to facilitate tuning and calibration of the leak detector, Also known as a cali-
brated leak.

TORR

Pressure unit used to replace the term millimeter of mercury (mm ot Hg), The Terris defined as 1/760
of a standard atmosphere or 1,013,250 dynas/em?.

TURBOMOLECULAR (TURBO) PUMP

A high-speed (up to 75,000 rpm), fast startup time (60 seconds) mechanical pumnp featuring fast
evacuation, hydrocarbon-free vacuum, and low ultimate pressures,

VIRTUAL LEAK

The semblance of a leak in a vacuum system causad by slow release of trapped gas.

B-4 £999-09-720
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SECTIONIX

SCHEMATIC DIAGRAMS

This saction contains the following schematic diagrams and includes a description of the operation of

the Power Supply circuit (following drawing D-LB022).

Title

System Interconnact - 356 Portable Leak Datector

Printed Circuit Board Main Assembly (with parts list)

Main Printed Circuit Board Schematic Diagram

Power Supply Schematic Diagram

Auxiliary Power Supply Assembly Printed Circuit Board (with parts list)
Auxiiary Powar Supply Printed Circuit Diagram

Backplane Printed Circuit Board Power Supply
Schematic Diagram

Cantrol Panel Assembly (with parts list)

Control Panel Printed Circuit Board Schematic Diagram
Control Panel Keyboard Schamatic Diagram

Main Power Panel Schematic Diagram

Cart AC Power Assembly Schematic Diagram

6999-08-720

Rrawing No,

D-Lso
D-LBo20
D-Lao22
D-LB025
D-LB02&
D-LB028
D-LBo3

D-L803z2
D-La0as
C-L8345

C-L5409

8-1
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POWER SUPPLY BOARD
Introduction

The power supply board is housed with thea CPLU board in the card cage and contains the
circuitry to supply voltages to tha various alectrical components in the system. [t also contains
a reguiator circuit for controlling emission current and a second ragulator circuit for contrelling
power 1o the diffusion pump heater coll. The power supply block diagram is shown in Figure
9-1. Tha AC line voltage can be either 110 or 220 volts (a jumper on the power supply board
will allow operation from either ling voltage). There is a filter and rectifier section which
converts the AC line voitage into DC for use by tha main convarter section which s a switching
power supply that controls the 24-volt output (labeled 24VINT). The flyback transformer in tha
convaerer has six secondary windings which supply the voltages listed in the block diagram.
The diffusion pump power regulator is connected directly to the AC line voltage. This regulator
can deliver as much as 500 watts to the diMusion pump. For this reason, it has bean kept
separate from tha main converter section and Is powered directly from the main AC line.

In the paragraphs that lollow, each major component of the powar supply board is describad.

Main Convarer

Tha main converter is a two-swilch converter running off of DC power providad by tha AC
rectifier. Tha schematic for this circuit is shown on drawing LBO2S, sheet 2. Transformer TX1
has a primary winding N1 which is controlied by the wo MOSFET's, Q10 and Q11. Thesa
transistors switch at roughly 100 kHz rate and provide power 1o tha six secondary windings on
transformer TX1.

Winding N3 on transformer TX1 provides a supply voltage to regulator VA1 which controls the
8V output.

A +15-volt supply is provided by winding N6. This voltage is also controlled by a three-tarminal
regulator VRZ2. A -15 volt supply is provided by winding N7, A thres-terminal regulator VA3
controls this output. Ground for all three of these power supplies are connected to analog
ground AGND.

Winding N4 provides a 12-volt semi-reguiated output.

The regulated 24-volt output 24VINT is controlled by the primary feedback loop in the powar
supply. The control regulator is chip U26 which is a pulse width modulator. U27 providas the
clock frequency to this chip. The control loop has a primary current sensing loop which
controls the peak currant in the primary of transformer TX1. There is an outer loop for this
controller provided by measuring the size of tha voltage on 24VINT. This feedback is provided
through optocoupler U30 1o provide isclation between the primary and secondary side of the
powar supply. The output voltage |s controlled by varying the pulse widths delivered to
MOSFETs Q10 and Q11 as the primary swilches. Pulsa width modulation varies tha output
veltage to close the loop.

A few additional features are provided in the basic converier control loop. Amplifier U31
detects an undervoltage condition and shuts down the pulse width modulater chip if the AC
fing voltage is too low. In addition, there are three secondary current sensors in the control
loop, The output currents for the 12-volt supply, the unregulated 24-volt supply 124, and the
regulated 24-volt supply 24VINT are measured. If these currents becoma too high, these
conditions are OR'ed together 1o provide a fault condition shutting down the pulse width
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modulator. The undervoltage lockout amplifier and the three secondary current fault condion
amplifiers are conta:ned in chip U31.

a-¥olt Regulator

The S-volt regulater (see Figure 3-1) recaives its power from the regulated 24-volt supply In the
main converter. Tha 5-volt regulator scheamatic is shown on drawing LB02S, sheet 3. The 5-
volt regulater is implemented by using MOSFET transistor G012 to switch voltage across
inductor LS. When Q12 Is on, anergy is daliverad 1o LS. When Q12 is off, energy is deliverad
from LS to the S-voit output.

The basic operation of the regulator is controlled by U28. This device has an inner and an
outer loop for operation. The innar loop confrols tha peak current flowing through Q12.
Measuremeant of this peak current is implemanted using transformar TX6. The output of tha
transfarmer is rectified by CR46. This signal s fed back to U28 to sense the current flowing to
inductor L5, The outer loop of the S-volt supply is a voltage regulator. The output of the S-volt
supply is detected using the S-voit sense lines. If these remota sense lines are not conneacted,
rasistors A160 and R161 provide internal connactions to the S-valt output. Remote sense
amplifier U34 feeds back the outpul voltage for comparison with an intarnally-ganerated
raference wvoltage in U2B. Fine adjustment of the S5-volt power supply output can bae
implemantad by adjusting potentiomater AV1. The pulse width modulation controlier regulates
the output by controlling the pulse on time delivered to the drive circuitry for G12. The drive
circuitry is impiemented using transformer TX7 and its associated resistors and capacitors.

The regulator loop has an undervoltage lockout amplifier U34, If, for some reason, the 24-volt
supply drops 1o a low value, the pulse width modulator is turned off by the output of U34,

The S-volt supply also supplies the input to the two three-terminal regulators, VR4 and VRS,
which in turn powar thermocouples TC1 and TC2 which provide 150-ma currents 1o the test
port thermocouple and system thermocouple raspectively.

Ayxiliary Power SUDDly

The auxiliary power supply provides the high voltages to oparate the ion source and the mass
spectrometer, Raw power is delivered to this controller by using tha filtered 24-volt supply
labeled 24V+. Again, pulse width modulation is used to control @ currant switch, O8. This
supply schematic is shown on drawing L8C28. The pulse width modulation control is
implemented by chip U22. The primary current in transformer TX10 is sensed by resistor R118.
This peak current is controlled by the pulse width modulator. An outer loop senses the
suppressor voltage provided by the secondary of TX10. The pulse width modulator controls
thie output voltage by varying the puise width of the drive circuitry to GB.

Thera are three fixed voltages generated in the auxiliary voltage supply. the suppressor
voltage, the fixed focus voltage, and the lon chamber voltage. In addition, there are three
variable voltages which are controlled by a variable frequency signal from the CPU. Tha three
vanable voltages are the flamen! bias voltage, the variable focus voltage, and the repefler
Hﬂllﬁ-ﬂl.

The commands for these voltages are generated using U168, U19, and U24, a frequency-1o-
voltage coverter (F/V converter). These chips conven variable frequency commands from the
CPU to analog command voltages which are deliverad to shunt regulators, Tha currents
required from thesa three variable voltage supplies are low. Tharefora, shunt regulators can
be used to control their outputs. Chips U17, U20, and U25 are feedback amplifiers which
compare the command voltage from the F/V converter with a sample of the cutput valtage. Tha



arror signal generated is delivered to the base of 7, 09, and ©17. These transislors draw
varying amounts of currant through a voltage dropping resistor. This scheme controls the
output voltage from the regulator. A sample of this output voltage is led back to the operaticnal
amplifier thereby closing the loop. Capacitors C50, C58. and C72 provide Irequency
compensation 1o stabilize tha feadback loop.

Thesa three voltages (filament bias, variable focus, and repeller) controlled by the CPU can be
adjusted by the operator 1o tune the system 1o detect helium.

Emission Current Regulator

The emission currant regulator is used to control the emission current from the ion source. A
schematic of this contrel loop Is shown on drawing LBO25, sheet 1. The power provided 1o the
filamant floats on 1op of the filament bias voltage supply. Therafore, the voltage which supplies
this power must be foating rather than groundad. This floating supply is provided by 124V from
tha main converter section. Fraguancy-to-voltage convertar U10 recaives a command signal
from the CPU to determine the current command signal. The outpul voltage provided to the
filament alamant is controllad by the primary voltage switch Q4. This swilch controls the
primary current deliverad to transtormar TXS. The current through this switch is sensed
through resistors R81 and RB2. The primary current signal is fed back 1o pulsa width modulator
chip U14. Chip U13 is a clock chip which provides the timing signal tor the pulsa width
mﬂdﬁlﬁ!:ﬂb_l ;Fh! output valtage applled to the filament element is fed back to voltage sensing
amplifier :

This basic daalg: is similar to the pulse width modulation schemes used in other pars of the
power supply. That is, the primary currant in transformer TX9 is controlied by an innar loop and
the voltage across the filamant element is controlled by the outer voltage loop. This voltage
regulator, in turn, Is controllad by the currenl command from the frequency-to-vollage
convarter. Emission current from the filamant element is measured across resistors A48 and
R49. Switch Q3 is turmed on if high emission current is required. When Q3 is turnad off, the
voltage is measured across both R48 and R48 1o give low amission current. The range
switching for emission current is provided through optocoupler U11.

The vanable frequency signal from the CPU which commands the magnitude of the emission
current is delivered through optocoupler US. The emission enable circuitry is implemented
using transistor Q6. A control line from the CPU allows the filament emission current o be
urned on or off under operator control. The emission enable circuit signal is also provided
through optocoupier U9,

There are two fault sensing circults in the emission current regulater, Amplifiers U12 are used
1o sense a low cument or open flilament element condition. Pin 7 of US controls the emission
low output of optocoupler U36. This signal ordinarily is low and will go high if a fault condition
exists. This output is sensed by the CPU and generales an efror message on the display
indicating a bumed out filament.

The output of U8, pin 1, controls the amission burst current ermor condition. It a large rate of
change in tha filament curren! is detacted, the emission fault line cutput of oplocoupler LU3E
goes nigh. This output is sensed by the CPU and generates a message on the dispiay
indicating @ pressure burst in the mass spectromater tube.

Diffysion Pump Power Begulator

The schematic for tha diffusion pump power regulator is shown on drawing L8025, sheet 1.
The diffusion pump power regulator receives input power directly from the ling veltage. A



swilch in the circult allows operation from either 110 or 220 volts. A +7.56-volt supply s
genarated by rectifying the AC line voltage using CR1. A -14.5 voltage is generated from tha
AC power using CR4.

This regulator is a feedback loop used to control the AMS voltage deliverad to tha ditfusion
pump heater coil. Tha power triac Q1 is connacted in saries with the haater coil to control the
power delivered 10 the heater element by varying the firing angle of the triac. The firing angle
is controlled by a phasa angla controlier chip UG. Chip U3 calculates tha AMS voltage across
the power triac. This output is compared with a command signal in error amplifier U4 (pins 5,
&, and 7). Tha amor signal is used to control the phasa angla contrallar (pin & of UG).

The power deliverad to the diffusion pump heater coil is commanded by a frequancy
modulated signal applied to the conirol loop through optocoupler U1. This signal is convertad
to an analog command voltage by the frequency-to-voitage converter U2,

An open heater element condition is determined by a low voltage condition across the powar
triac. When the diffusion pump heater coll is connected, the voltage across the traic is never
less than 25 volts AMS. This voltage is rectified and compared with a refarence voltage Zener
diode CR12. If the voltage does drop below 25 volts due to an open heater coil, the
optocoupler U7 Is not turned en. Tha cpen heater element condition is indicated by the
diffusion pump fault line baing high. This condition is sensed by the CPU and a message is
dispiayed indicating an open diffusion pump heatar coil.
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Can AC Power Assembly Schematic Diagram
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