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SAFETY CONSIDERATIONS

READ THE FOLLOWING INSTRUCTIONS;
TAKE ALL NECESSARY PRECAUTIONS

HAZARDS

Operators and service personnel must be aware of all hazards associated with this equipment.
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
equipment can be serious. This product must only be operated and maintained by trained
personnel. Every operator or service person must read and thoroughly understand
operation/maintenance manuals and any additional information provided by Varian
Associates. All warnings and cautions should be read carefully and strictly observed. Consult
local, state, and national agencies regarding specific requirements and regulations. Address
any safety, operation, and/or maintenance questions to your nearest 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

Notes contain information to aid the operator in obtaining the best performance
from the equipment.




SAFETY CONSIDERATIONS

READ THE FOLLOWING INSTRUCTIONS;
TAKE ALL NECESSARY PRECAUTIONS

WARNING

The mechanical components of leak detectors are typically cleaned with Freon
TF, alcohol, methanol, or other solvents. :

When heated, sprayed, or exposed to high-temperature equipment, these
solvents become 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, well-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 continued contact with the skin will
result in absorption through the skin and moderate toxicity. Always ensure that
cleaning operations are carried out in large, well-ventilated rooms, and wear
| eyeshields, gloves, and protective clothing.

WARNING

Liquid nitrogen (when used with the optional cold trap) can cause severe
frostbite or blindness if splashed on body tissues or eyes. The extremely low
temperature of liquified nitrogen can cause skin damage similar to high
temperature burns. Contact with the cold gas evolving from the liquid may
produce the same effect. To minimize the risk of hazardous contact with any
part of the body, wear personal safety equipment recommended for use with
cryogenic materials including a face shield, full-sleeved lab coat, and clean dry
gloves which fit loosely so they can be 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 so causes deterioration
and reduces their ability to hold a vacuum. Wipe with a clean, tint-tree cloth and
use a small amount of Apiezon L grease, just enough to make the O-rings shiny.




SAFETY CONSIDERATIONS

READ THE FOLLOWING INSTRUCTIONS;
TAKE ALL NECESSARY PRECAUTIONS

CAUTION

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

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 O-rings.
Remove them carefully with your fingers. Do not use any metal tools for this
task. This prevents scratching of any sealing surfaces.

Note

To cleén 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.

CLEANING THE SPECTROMETER TUBE

Due to the effective cleaning nature of VacuSolv solvent and its residue-
free properties, Varian's Vacuum Component and Spectrometer Tube
Cleaning Kit (P/N 0981-6700-29-096), used in accordance with the kit
instructions, is recommended for cleaning the spectrometer tube
components. The kit can also be used for fine cleaning of other parts in
the leak detector’s vacuum system such as valves and fittings. No rinsing
steps or high-temperature drying is required* foilowing cleaning with
VacuSolv. Although appropriate precautions are advised, VacuSolv is
compatible with most materials and does not contain toxic chemicals or
CFC's. ' ‘




SAFETY CONSIDERATIONS

READ THE FOLLOWING INSTRUCTIONS;
TAKE ALL NECESSARY PRECAUTIONS

Note

This equipment has been tested and found to comply with the limits for a Class A
| digital device, pursuant to Part 15 of the FCC rules. These limits are designed to
provide reasonable protection against harmful interference when the equipment is
operated in a commercial environment. This equipment generates, uses, and can
radiate radio frequency energy and, if not installed and used in accordance with the
instruction manual, may cause harmful interference to radio communications.
Operation of this equipment in a residential area is also likely to cause harmful
radio communications interference in which case the user will be required to correct
the interference at his own expense.
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Warranty

Products manufactured by Seller are warranted against defects in materials and workmanship for
twelve (12) months from date of shipment thereof to Customer, and Seller’s liability under valid
warranty claims is limited, at the option of Seller, to repair, replacement, or refund of an equitable
portion of the purchase price of the Product. ltems expendable in normal use are not covered by this
warranty. All warranty replacement or repair of parts shall be limited to equipment malfunctions
which, in the sole opinion of Seller, are due or traceable to defects in original materials or
workmanship. All obligations of Seller under this warranty shall cease in the event of abuse, accident,
alteration, misuse, or neglect of the equipment. In-warranty repaired or replacement parts are
warranted only for the remaining unexpired portion of the original warranty period applicable to the
repaired or replaced parts. After expiration of the applicable warranty period, Customer shall be
charged at the then current prices for parts, labor, and transportation.

Reasonable care must be used to avoid hazards. Seller expressly disclaims responsibility for loss or
damage caused by use of its Products other than in accordance with proper operating procedures.

Except as stated herein, Seller makes no warranty, express or implied (either in fact or by operation
of law), statutory or otherwise; and, except as stated herein, Seller shall have no liability under any
warranty, express or implied (either in fact or by operation of law), statutory or otherwise. Statements
made by any person, including representatives of Seller, which are inconsistent or in conflict with the
terms of this warranty shall not be binding upon Seller unless reduced to writing and approved by an
officer of Seller.

Warranty Replacement and Adjustment

All claims under warranty must be made promptly after occurrence of circumstances giving rise
thereto, and must be received within the applicable warranty period by Seller or its authorized repre-
sentative. Such claims should include the Product serial number, the date of shipment, and a full
description of the circumstances giving rise to the claim. Before any Products are returned for repair
and/or adjustment, written authorization from Seller or its authorized representative for the return and
instructions as to how and where these Products should be returned must be obtained. Any Product
returned to Seller for examination shall be prepaid via the means of transportation indicated as
acceptable by Seller. Seller reserves the right to 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 returned for examination and inspection, or for any other rea-
son, Customer shall be responsible for all damage resulting from improper packing or handling, and
for loss in transit, notwithstanding any defect or non-conformity in the Product, in all cases, Seller has
the sole responsibility for determining the cause and nature of failure, and Seller’s determination with
regard thereto shall be final.

If it is found that Seller's Product has been returned without cause and is still serviceable, Customer
will be notified and the Product returned at its expense; in addition, a charge for testing and examina-
tion may be made on Products so returned.
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SECTION |

INTRODUCTION
1-1 SCOPE

This manual provides information concerning the historical need forleak testing, aglossary of terms,
testing methods and information, as well as alternative applications. Further, it provides equipment
description, receivingandinstallationprocedures,complete operatinginstructions, maintenanceand
calibration procedures, troubleshooting, andfinally, its compatibility withinterfacing equipments. The
degree ofinformation provided s sufficient for normal operation of the Varian 956 Leak Detectorin all
of its intended modes.

1-2 NEED FOR TESTING

The need for leak testing with a Varian mass spectrometer leak detector has been established by its
success throughout the domestic and foreign manufacturing complex. All of these industries that
eitheruse ormanufacture sealed orleakproof enclosures thatcarry aguarantee of such, have aneed
forleaktesting. The Varian 956 massspectrometerleakdetectorsarecapable ofdetectingleaksfrom
2x 101° std cc/sec to 10 std cc/sec. Typical user industries are:

Vacuum or pressure chamber manufacturers

Beverage canning industry

Hermetically-sealed instrument manufacturers

Research and development laboratories

Refrigeration equipment manufacturers

Health care industries such as cardiac pacemaker manufacturers and
pharmaceuticals

The listgoes on and on, as does the need for leak testing.
1-3 GLOSSARY OF TERMS

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

std cc/sec = one cubic centimeter of gas per second at a pressure differential of one standard atmos-
phere (760 Torr at 0°C).

atm cc/sec = one cubic centimeter of gas per second at ambient atmospheric pressure and tempera-
ture (used interchangeably with “std cc/sec” because the difference is usually insignificant for leak
testing purposes.

(2) RATE OFRISE

In vacuum systems, this is defined as the rate of increase in absolute pressure per unit time with the
vacuum pumps isolated from the system, and is the sum of actual leakage and internal outgassing.
Rate ofrise is usually expressed in Torr or milliTorr (microns) per hour. The flow rate is expressed in
Torr-liters/second.

6999-09-720 ' 1-1
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(3) CONVERSIONS
1 std cc/sec = 0.75 Torr-liter/sec (equal for all practical purposes); 1 Torr-liter/sec = 1.3 std cc/sec

1 std cc/sec = 9.7 x 10* micron cubic feet per hour or practically 10° micron CFH (uCFH)
1 uCFH = practically 105 std cc/sec

(4) NUMERICAL NOTATION, EXPONENTIAL SYSTEM

Mostleak rates of commercial significance are very small fractions of std cc/sec. Therefore, negative
powersoftenare usedas aconvenientsystemof numericalnotation. Table 1-1 showstherelationship
of exponents and multipliers (to the base 10) to the arithmetic form, and the equivalent decimal nota-
tion.

Table 1-1. Decimal Notation

Multiplier Arithmetic Decimal
Form Notation

1x102 1x10x10 100

1x10! 1x10 10

1x10° 1 1

1x 101 1x1/10 0.1

1x 102 1x1/10x1/10 0.01

1x10° 1x1/10x1/10x1/10 0.001

5x103 5x1/10x1/10x1/10 0.005

1-4 METHODS OF TESTING

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

(1) WATER IMMERSION (AIR BUBBLE OBSERVATION)

This method is accurate to approximately 10-3std cc/secand can be more sensitive ifinternal pressure
is increased or vacuum is created above water. This method is limited because of difficulty in differ-
entiating between leakage bubbles and surface desorptionbubbles. Itis usedto testindustrialitems
such as valves, hydraulic components, castings, automotive, and air-conditioning components.

(2) DYEPENETRANT

A special dye applied to one side of a surface suspected to contain a leak seeps through the leak and
appears on the other side. This method can take an hourormore fora 10+ stdcc/secleak to show up.
This testis inexpensive but destructive in some applications, as well as slow and messy.

(3) ULTRASONIC

This method is accurate to approximately 10-*std cc/sec. This method tests for ultrasonic sounds
coming from a gas leak and is used for testing of high pressure lines.

1-2 6999-09-720
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(4) HALOGEN (SENSITIVE TO HALOGEN ELEMENTS OR COMPOUNDS, ESPECIALLY RE-
FRIGERANT GASES)

This method is good to approximately 10-° std cc/sec in most current applications, but extendable to
10-%std cc/sec under some limited situations. ltis critically dependent on operator judgementif leaks
are below 10 std cc/sec and requires a constant flow of fresh air in the test area because of the
tendency of trace gas to “hang”in the area. The detector used in this method is sensitive to a variety
of gases (other than the selected tracer gas) from external sources such as cigarette smoke and
solvent fumes which may produce erroneous indications of leakage.

(5) RADIOISOTOPE

This method is useful only for testing hermetically - sealed cavities. It has approximately the same
range as the helium method but itinvolves an expensive installation (from four to ten times the cost of
aheliuminstallationdepending ondegree ofisolation of radiationrequired). Italsorequires aradiation
safety officer.

(6) HELIUMMETHOD

This methodis accurate to 10-" std cc/sec and is capable of finding leaks of any size larger. This method
isusefulfortestinghermeticseals, vacuumenclosures, andvacuumsystems, andisthemostversatile
of industrial and laboratory leak detection testing methods.

1-5 HELIUMMASS SPECTROMETER LEAKDETECTION

Helium is an excellent trace 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 milliTorr
absolute), ease in being detected by a simple mass spectrometer (has a mass of 4 so that adjacent
“peaks” of 3 and 6 are easily separated by this technique), and relatively low cost, make it particularly
suited to this application.

(1) PRINCIPLES OF MASS SPECTROMETRY

Amass spectrometer sorts gases by theirmolecular weights (mass number) to determine the quantity
of each gas present. With the helium mass spectrometer leak detector, the gas of interest is primarily
helium (although such a device can be adjusted to indicate other gases such as hydrogen, argon, or
neon). The mass spectrometer tube is relatively simple. The principle is to ionize the gases in a
vacuum, electrostatically accelerate the various ions, and then separate the ions by passing them
through amagnetic fieldwhichis setto bend the heliumionbeam exactly 90°. See Figure 1-1. Thelight
ions bend more than 90° and the heavy ions bend less than 90°. Aslit, properly placed, allows only
heliumions to pass through and be collected. The resulting currentis amplified and ameterindicates
the presence and amount of helium.

(2) APPLICATIONASALEAKDETECTOR
A mass spectrometer leak detector consists of a spectrometer tube, the electronics to operate and

interpret it, and a high-vacuum system to maintain proper vacuum. in addition, means are provided
for connecting a test object to pump and valve systems necessary to evacuate the test object for

6999-09-720 A 1-3
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connection to the spectrometer tube or, ifitis
a sealed object containing helium, to evacu-
ate a chamber containing the test object.

(3) NATURE OF “FLOW”INAVACUUM

It should be noted that the purpose of the
vacuum systemis to supportoperation of the
analyzing spectrometer tube. Helium mole-
cules entering through a leak individually
reachthe spectrometertubein afew millisec-
onds. Helium molecules, as well as mole-
cules of other gases, are continuously re-
moved by the vacuum system. If helium is
continuously appliedto aleak, the concentra-
tion in the spectrometer tube will rise sharply
atfirst, then itwill reach equilibrium whenitis
being pumped out at the same rate as it is
entering. When helium is completely re-
movedfromtheleak,theinputwilidroptozero
as the helium tracer gas is pumped out of the
system. Thus, aleakis indicated by arise in
output signal of the spectrometer tube.

(4) FACTSABOUTLEAKRATES

(a) Visualizing leaks in everyday terms

~ MAGNETIC FIELD DEFLECTS
HELIUM IONS 90°, OTHER IONS

MORE OR LESS THAN 90°. 10
| PREAMPLIFIER
|
A LIGHTER
IONS

A
\

COLLECTOR

HEAVIER HELIUM IONS PASS
IONS THROUGH SLIT AND
ARE COLLECTED.

Figure 1-1. Magnetic separation principle

10-5 std cc/sec = approximately 1 std cc/day
107 std cc/sec = approximately 3 std cc/year

(b) Audible or visual detection of leaks

bubbles rising in water = 10-3std cc/sec or larger

audible leaks

(c) Sizes of leaks in man-made joints

=10 std cc/sec or larger

Studies indicate that aimost all leaks at joints are about 5 x 10-7 std cc/sec (about 1 cc/month) orlarger.
Thisis oftentrue of ceramic-to-metal or plastic-to-metal seals, orwelded, soldered, andbrazedjoints.
Some long-path leaks may be slightly smaller. Diffusion of helium through glass may be as high as
108std cc/sec per square centimeter of surface area.

(d) Variationinleak sizes

Leaks unintentionally “built-in" atjoilts during manufacture mayvary from hourto hourand day to day.
Breathing on a 10°¢ std cc/sec leak provides enough moisture to close it temporarily, perhaps for
severaldays. Atmospheric particles can close aleak of this size. Never depend on an “accidentally-

1-4
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made” leak to remain constant. Manufacturing standard leaks for calibration purposes requires
special techniques.

1-6 HELIUMMASS SPECTROMETER LEAK DETECTION METHODS

Leak detection by observing the presence of escaping gas is common and widespread, whetheritis
the visualobservationofbubbles escaping fromanobjectplacedinwaterorbythe detectionofatracer
gaspassingthroughaleakinanobjectundertest. The mass spectrometerleakdetectoroperateswith
helium as atracer gas andis widely used because itcombines high sensitivity with production testing
capabilities. The following discussion is about the three basic methods commonly in use today.

(1) TEST PIECES EVACUATED (FIGURES 1-2AND 1-3)

The object to be tested is evacuated by an auxiliary roughing pump, then connected through a valve
to the spectrometer vacuum system. The surface of the test objectis then probed with a small jet of
helium to locate individual leaks, or surrounded by helium (hooded) for an overall leak check.

< HELIUM ENVELOPE —ofor78 5 00

: . TEST

| PART

)
LEAK
LEAK
DETECTOR
HELIUM DETECTOA HELIUM TANK
Figure 1-2. Testpiece evacuated; tracer gas Figure 1-3. Testpiece evacuated andhooded
spray probe used to locate leak. with helium atmosphere to determine

overall leak rate.

(2) TESTPIECE PRESSURIZED (FIGURE 1-4)

| FLEXIBLE HOSE
A Varian power probe is connected to the leak |
detector. The objecttobetestedisfilledwithhelium

atthedesiredtestpressure andtheprobeismoved :2&:2::‘22

overitssurface. Some ofthe heliumescapingfrom - \
aleakiscapturedthroughthe probe andentersthe LEAK
leak detector, thus locating the leak. Sensitivity of | TEST DETECTOR
thistype oftesting s limited to about10-6stdcc/sec, PROBE

since mostofthe escaping helium dlffuses intothe TEST

surrounding atmosphere. The sensmvuty isalsO ' MELIUM TANK  PART

limited by operator technique ar}_d variation in
ambient helium concentration in the vicinity of the Figure 1-4. Test piece pressurized; detector
testing. ‘_ probe used to locate leak.

e
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(3) TESTPIECE ALREADY SEALED (FIGURE 1-5)

Sometimes it is necessary to leak-check a
completelysealedobject. Thismaybedoneby
placing heliuminside the objectbefore sealing
(either 100% or mixed with other gas used for
backfilling). The object is then placed in a
vacuumchamberconnectedto the leakdetec-
tor. Helium escaping from the object into the
vacuum chamber is detected by the spec-
trometer tube. Sensitivity depends on the
partial pressure of helium in the object.

If the pressure of heliumin the finished object
is undesirable, units already sealed may first
be placed in a container that is then pressur-
ized with helium for a specific time ataknown
pressure. Helium will enter the object through
any leaks and may be detected later, asin the

TEST PART
% (HELIUM FILLED)
\* VACUUM

TEST PORT — oAb CHAMBER

LEAK
DETECTOR

Figure 1-5. Test piece sealed with helium or

tracer gas; bell jar used to determine
total leak rate.

previous paragraph. Gross leaks may sometimes notbe detected, since all helium entering through
alargeleakmaybe lostpriortotesting. Also, spurious signals may be givenby heliumnotentering the
object but entering surface fissures and remaining long enough to be detected.

Tablesareavailable from Varian showing therelationshipbetweenactualleakrates andindicatedleak
rates for various internal volumes and pressurizing times. This method is commonly used to detect

leaks in small electronic packages.

1-7 APPLICATIONS

The 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,checkingan evacuated CRTforleaks utilizingahoodtoinsure 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.

Leak-testing hermetically-sealed devices
such as integrated circuits is almost totally
automatic and very fast (see Figure 1-7) in
which the quantity of test parts are placed in
a universal fixture. The cup-shaped fixture
has a spring-loaded lid, and is available in
several sizes and shapes to suit the device
bemgtested Testcycletimeinthe automatnc
sequencer is adjustable. These features
offer flexibility by allowing other ﬂxture con-
figurations to be easily mounted when nec-

essary.

1-6

. Figure 1-6. CRT evacuated and tested with a

conventional automatic leak detector.
The CRTis hooded to insure the integ-
rity of the entire tube.
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TEST OBJECT

\\ “ | ] HELIUM SUPPLY/
\ /

Figure 1-7. Varian’s universal test fixture Figure 1-8. Outside-in leak testing an evacu-
' mounted on the leak detector with its ated glass envelope.
cover open.

Outside-in testing of an evacuated glass envelope is depicted in Figure 1-8.

Figure 1-9 is a compressor from an automotive air conditioner being leak-tested utilizing a “Power
Probe”. The part is pressurized with helium.

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

Figure 1-10. A Bourdon gauge, pre-bombcd
with helium, under test.

Figure 1-9 Utilization of a “Power Probe".
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Figure 1-11 is a schematic representation of the 956 Leak detector used to test vacuum systems.

¢~ HELIUM SPRAY

HIGH
VACUUM

VALVE J

'VACUUM
PUMP

L fidie

~

-
VACUUM
PROCESS
CHAMBER ,
‘1 956 BASIC UNIT
J
THROTTLE VALVE
“ROUGHING" VALVE OPTIONAL CONNECTION
WITHOUT FOREPUMP MODULE
1 ) .
FORELINE DETECTOR 23
VALVE TO SYSTEM — o
COUPLING KIT .
MECHANICAL PLING KIT ~.956 BASIC UNIT
MECHAN O 0991-K7954-30 ——-1996 BASIC
PUMP
_FOREPUMP
——
MODULE

Figure 1-11. Using the 956 to Test Vacuum Systems.

Figure 1-12is a schematic representation of atypical intermediate vacuum system of which the 956
Leak Detector is a vital part.

K HELIUM SPRAY

,956 BASIC UNIT

HELIUM SPRAY

VACUUM
INSULATING
ANNULUS

OPTIONAL CONNECTION
WITHOUT FOREPUMP MODULE
OPTIONAL
THROETTLE a]
VALV -
C—) S ,
uecm\mcm. O 1 956 BASIC UNIT
VACUUM
PUMP
—~—~_FOREPUMP
MODULE
. Figure 1-12. A Typical Intermediate Vacuum System.
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SECTION I

DESCRIPTION

2-1 SCOPE

Varian's 956 portable helium mass spectrometer leak detector is a microprocessor-controlled leak
detector utilizing state-of-the-art technology for easy operator interface. A 48-character alpha-
numeric display on the front panel is used to spell out information to alert the operator of the current
status oftheleakdetector. The alpha-numericdisplays also interactwith the frontpanel keys enhanc-
ing the user-friendly environment. Controlkeys suchas START, VENT,AUDIO, andAUTO/MANkeys
appearon the rightside of the front panel for easy access while programming or special function keys
are on the left side under acover.

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

Forunique applications andforthe expertuser, critical system parameters areprogrammable tomake
the 956 portable leak detector fit any leak detection application.

Figures2-1and2-2 showthephysicaldimensions ofthe two models oftheleakdetector, both frontand
side views. Figure 2-3 shows the cabinet exposed, the vacuum system, and power controls.

2-2  SPECIFICATIONS
Table 2-1 lists the operating specifications of the Model 956 portable leak detector.

Table 2-1. Operating Specifications

Sensitivity 2x 10'%atmcc/sec - He
8x 10-™ atm cc/sec - air
Response time <2 seconds-He
Amplifier drift <2% of the most sensitive scale per AVS std 2.1
Noise level <2% of the most sensitive scale per AVS std 2.1
Cycle time mechanical pump dependent
Power 115V, 50/60 Hz, single phase*
Basic module requires 10-amp service
Startup time 3 minutes 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.

6999-09-720 2-1
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,Test Port
= —
| —— Control Panel :?:__ ;:_'
s = Basic Module
bheo)| B2 —=—(Vacuum System and
:fg;'_:}—:—'— ——? electronics only)
. Electronic — =
Circuit Boards S —— | ¥
—~Z
Circuit Breakers -
~eillo
ON/OFF Switch O
Fore Pump (For Basic Module only) |
Moduie
MAIN POWER
e / Switch
. toal
: Rough Pump @) [
Module :E - QR ST
__ 1~ Cart Power
( Enclosure
\ \
) Hﬂ}i il I w1111l
Leveling Legs Front View Rear View Cart

2-3 MODULES

The 956 is available in the following five models:

;' Basic module (vacuum system and control panel)

- Basic module plus an integral 1.2 cfm fore pump module
Basic module plus an integral 1.2 cfm fore pump module, cart-mounted (small cart)

' Basicmoduleplusa? cfmrough pumpmodule,cart-mounted(large cart) (an 11cfm pumpis an option)

' Basic module plus an integral 1.2 cfm fore pump module and a 7 ¢fm rough pump module, cart-

- mounted (large cart) (an 11 ¢fm pump is an option)

Figure 2-3. Varian 956 Leak Detector

B The basic module consists of the vacuum system, turbomolecular pump, spectrometertube,
- power supply, and main electronics. This module can have the following options:
. Gross leak (for testing 104 to 10 atm cc/sec) - requires both fore pump and
rough pump modules
. Built-in calibrated leak
. Remote controller
2 The fore pump module is a 1.2-cfm mechanical pump used as a combination fore pump and
rough pump.
2-4 © 6999-09-720
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3 The rough pump module is used as a rough pump only if a fore pump module is present, and
as afore pump if afore pump module is not present. This pump canbe turned on and offby a
logic signal from the 956 leak detector and contains an electronic valve to isolate the vacuum
system from the pump (also controlled by the basic module). This pump always requires the
large cart for portability.

Note

Boththe fore pump module andrough pumpmodule are requiredforuse when
the gross leak option is purchased.

4 The carts come in two sizes: the small cart holds the basic module and the fore pump module
and isideal for a small, portable, complete package; the large cartcan easily accomodate all
five modules and has a convenient power strip to supply power to all the modules. This strip
requires 30-ampere service.

2-4 VACUUM SYSTEM

Thevacuumsystemprovidesthe necessary vacuum, andthevalving system, with theroughingpump,
evacuates the object to be tested and properly sequences the testing operation. The vacuum system
(see Figure 2-4) consists of a turbomolecular pump, one or two mechanical pumps, a spectrometer
tube, valves, andinterconnecting pipes. The systemserves three functions: itmaintainsthe required
vacuumin the spectrometer tube, it connects the customers part or system to the spectrometer tube,
and itremoves helium after a test. Additionally, Contraflow ™, an innovation of Varian, is utilized.

2-4-1 Mechanical Pumps

The two mechanical pumps serve as the fore pump and the rough pump. The 1.2-cfm fore pump
maintains the proper low pressure for the discharge of the turbo pump. The roughpump (7 or 11 cfm)
evacuates the test port and the test piece to the appropriate transfer pressure.

2-4-2 Spectrometer Tube

Thespectrometertube, Figure 2-5,isthe heartoftheleakdetector. The spectrometertube andtheleak
rate indicator provide a visual representation of the helium concentration in the vacuum system. The
spectrometer tube consists of the following components.

Iridium lon source Preamplifier Assembly
Analyzing magnets _ Enhancement magnets

Iridium lon Source

The ion source consists of two filaments, two halves of an ion chamber, a pair of focus plates, and a
grounded exit slit (the exit slit is aremovable part of the spectrometer tube).

6999-09-720 2-5
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Test Port
V6
- TC1 V4
'Spectrometer
V3 Tube
Turbo Pump
- -
| " s
‘:Rough Pump ED Fore °
: Valve Pump
Vi1 I I _—— P
; T W
‘Rough I o :
'Pump*! | * Option
; [ A ———)
\"Al Roughing valve
V2 Testvalve - - L
V3 Vent valve V11 External rough pump flow splitvalve
V4 Turbo vent valve (part of option) '
V5 Calibrated leak valve V12  Gross leak metering valve (manual adjust)
V6 Isolation valve (part of option)

V7 Gross leak valve

Figure 2-4. Varian 956 Leak Detector Vacuum System
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TO POWER SUPPLY
ION SOURCE 1 PREAMPLIFIER

REPELLER
PLATE

ION
CHAMBER

MOLECULES

. GROUNDED EXIT
: SUIT PLATE

FOCUS
PLATES

MAGNETIC
FIELD

LIGHT IONS

ENTERING |

: PREAMPLIFIER

[}
COLLECTO
HELIUM ION R

BEAM

HEAVY IONS

Figure 2-5. Cutaway View of 956 Spectrometer Tube

The top half of the ion chamber (the repelier plate) is held at a positive potential (repeller voltage) with
respect to the bottom half of the ion chamber.

The bottom half of the ion chamber is held at a positive potential (ion voltage) with respect to the
grounded exitslit. Twofocusplates are also held positive (variable focus and fixed focus) with respect
to the grounded exit slit.

Whenthe filamentis electrically heated, electron emission with help of the enhancement magnets di-
vides the electrons into the ion chamber. Electrons colliding with molecules produce positive ions.
Theseions are forcedthroughthe bottomoftheionchamber, thegroundedpotential exitslit, and enter
the analyzing magnetic field. This magnetic field separates and allows only the helium ions to reach
the preampilifier.

Therepeller, variable focus,andionchamberrequire adjustmentwhenion sources are changed. This
fine-tuning procedure will produce an efficient, helium-sensing spectrometer tube.

Preamplifier Assembly

The preamplifier assembly consists of an ion collector assembly and a sensitive electrometer ampli-
fier.

The ion collector assembly includes:
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a) Ground potential electrodes to guide the beam of helium ions.
b) Asuppressor electrode to exclude any other ions.
¢) Anion collector electrode mounted on a low-leakage feed-through.

Analyzing Magnets

The magneticfieldis generatedbytwoblocks of Alnico Villmagnet materialwhich are bondedto amild
steelyoke. The yoke connects the two pole pieces that define the magnetic field which separates the

helium ions from the other ions.

Enhancement Magnets

External magnetic pole pieces on each side of the ion source enclosure direct the electron beam for

maximum ionization and sensitivity.

2-4-3 Turbo Pump

The Varian Model V-70 turbomolecular pump is designed to be suitable for a variety of field

double-stage mechanical pump.

. applications. It evacuates chambers from atmospheric to 10-9 mbar range together with a
It features high pumping speed particularly for heavy

hydrocarbon molecules, i.e., free from oil vapors, ready for operation almost immediately (no
standby time), and is a strong pump structure resistant to accidental air inrush. The pump
consists of a high-frequency electric motor driving a turbine with 12 bladed stages at a nominal
speed of 60,000 rpm and is controlled by a Varian V70D Turbo Controller, a solid-state,

Pum

High-vacuum flange
Fore vacuum flange
Pumping speed

Base pressure

Startup time

Nominal speed
Operating voltage
Operating frequency
Maximum bakeout temp
Storage temperature
Weight

| frequency converter with control circuits for automatic operation.
ecification

Conflat®, 4-1/2 inch OD
NW16KF

For Nitrogen: 75 liters/sec
For Helium: 55 liters/sec
For Hydrogen: 45 liters/sec
5x10°

25 seconds

60,000 rpm

54 VAC £ 15 %, three phase
1000Hz+2%

120°C at high vacuum flange
-20°t0 70°C

5.2kg

The turbo pump removes gases from the spectrometer tube to a pressure of less than 2 x 10-4Torr.

Developed by Varian, the Contraflow technique takes advantage of the differences in compression
ratios (outlet pressure divided by inlet pressure) produced by the turbo pump for gases of different
molecular weights. For example, the maximum compression ratio of helium maybe 10 or 100, while
for oxygen, nitrogen, and other gases contained in air, the ratios are normally far in excess of one mil-
lion. This principleisimplementedin theleakdetectorby introducing heliuminto the turbo pump outlet
(foreline) rather than into the “normal” pumpinlet as in conventional leak detectors. Helium, havinga

2-8 6999-09-720
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muchlowermaximumcompressionratio thanothergasescontainedinair, diffusesbackwards through
the turbo pump to reach the spectrometer tube where itis detected in the normal manner. Althoughthe
mechanicalforepumpis alsoattachedtothe turbopumpforeline andremoves all inletgases, including
some helium, there is no appreciable loss of sensitivity in the Contra-flow™ leak detector. In fact, at
higher test pressures, itis more sensitive than the conventional method.

2-4-4 Turbo V-80 Controller

The Turbo V-70D Controller (see Figures 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. It is specifically designed for the 956 leak detector and

features:
. small size,
. light weight,
. two operating frequencies, '
. a regenerative brake to speed up the high to low frequency change, and
. an opto-coupled Input/Output for easy interfacing with a computer. B

- The controller is equipped with the following protective features:
. a line fuse and a pump circuit fuse,

thermal protection on the power transformer,

thermal protection on the power board heat sink,

thermal protection on the pump motor,

short-circuit protection on the three-phase output,

overload protection, and

overvoltage protection.

Controller Specifications

Input voltage 100-2-120-220-240 VAC, + 10%, single phase
frequency 47 t0 63 Hz
power 500 VA maximum
Output voltage 54 VAC, x 15 %, three-phase
high frequency 850t0 1000 Hz
low frequency 500to0 600 Hz
A/B Inputs minimum input ON voltage 4VDC (1.1 mA)
maximum input voltage 25VDC (9 mA)
maximum input reverse voltage 3VvDC

Normal/Overload Output minimum saturation outputcurrent 1.6 mA (VCE max. 0.6 VDC)
breakdown voltage BVCEO 70VDC

Operating Temperature 0t040°C

Storage Temperature -20t0+70°C

e

Fuse F1 Main power  T8A (slow blow) for 100-120 VAC
T5A (slow blow) for 220-240 VAC

6999-09-720 2-9



Section |l
Description

Figure 2-6. Control Panel, Turbo Pump Controller

Figure 2-7. Location of Turbo Pump Controller
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Fuse F2 Pump T8A (slow blow)
Weight 3.6 kg (8 pounds)
Circuit Description

The Controller contains two printedcircuitboards, the controlboard and the powerboard. The Control
Board controls 13 different functions.

1) DC Power Supply which provides unregulated 24 VDC, +12 VDC £0.5%, and -12 VDC + 5%
2) An inputdecoder circuit consisting of two opticoupled (inputs Aand B) circuits which provide

the START, STOP, RESET, HIGH FREQUENCY, LOW FREQUENCY commands according
to the following table.

A B Function
OFF OFF STOP/RESET
ON OFF HIGH FREQUENCY
ON ON LOW FREQUENCY

3) A DC currentamplifier which amplifies the voltage across the power board amperometric re-
sistor and supplies a control signal to the NORMAL, FREQUENCY CONTROL, BRAKE, and
OVERLOAD circuits.

4) A Normal circuit which provides the optocoupled output NORMAL signal which goes on if the
powerboard DC current is ranged between 0.3 ampere and 1.43 amperes; otherwise it goes
off.

5) ABrakecircuitwhich, whenthe frequencyis requiredto decrease the BRAKE circuit, connects
aload (R56, R57) across the power board DC voltage to absorb the energy fed back to the
controller from the pump. The load is removed when the low frequency is reached.

6) AStarting Timer circuitwhich, when the controller is started, applies its output frequency at ts
maximum value. Immediately thereafter, the Starting Circuitdecreases the initial frequency
to reduce the slip and therefore to obtain a pump motor speed ramp as steep as possible.

7) AnAC Powercircuitwhichcontroldthe AC poweronthe powerboardby means ofthe AC Power
relay.

8) LATCH/OVERLOAD/THERMIC/PROTECTION/OVERVOLTAGE circuits which ensure the
safety ofthe controllerandthe motorpump. if any maximum ratingis exceeded, the controller
goesintothe Overloadcondition. Thatis,the ACPOWERTrelaygoesoff,the powerboardoutput
transistors are cut off, and the OVERLOAD optocoupled output goes on.

The overload can be caused by:

. motor pump PTC resistance exceeding 1 kohm (motor too hot)
. power transformer temperature exceeding 95°C

6999-09-720 2-11
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. power board heat sink temperature exceeding 60°C
. power board DC current exceeding 1.83 amperes for approx. 45 sec.
. power board DC voltage exceeding 83 V.

The latch maintains the overload condition even when the cause is removed.

9) ARESET/AUTORESET circuitinwhich an overload condition can be removedby 1) switching
offthe controller for a few seconds (AUTORESET), or 2) by turning of the A and B inputs (RE-
SET).

10)  AFrequency Control circuitwhich provides the V/F converterwith avoltage proportional tothe
output frequency. C4 is charged and discharged by means of the analog switch U2 and the
voltage divider R1, P1, R2, P2, and R4.

When the controller is turned on, C4 is charged to its upper value; when the controller starts,
C4 is first discharged to its lower value and remains at this voltage until the DC current in the
powerboardis reducedto 4 amperes. Then (if ahigh frequencyis ordered), itis again charged
toits upper value thus maintaining the ramp DC currentat4 amperes. Whenthe pumpis atits
top speed and a lower speed is required, C4 is discharged so that the DC current fed back is
-2 amperes.

11) AV/F Convertercircuitwhich converts the voltage across C4 into aproportional frequency (the
ratiois 511.7 Hz/V). This frequency is six times the output frequency of the controller.

12)  APulse Shaper/Power Drive circuitin which the output frequency of the V/F converter is used
totriggerthethree-phaselogiccircuitwhich provides properly timedpulsestothe powerboard.

13)  AlineSelectorcircuitinwhichthe properline voitageis selected by the position of the opposite
board into Connector J12. An arrow indicates the line voltage selected.

The Power Board performs the following functions.

The voltage from the power transformer (54 VAC) is rectified and then filtered; six power transistors
driven by the control board convert the DC voltage into three-phase voltage.

Six fastprotection modules check either the saturation voitage or the current of the power transistors;
ifmaximumratings are exceeded, the modules cutoff the transistors within afew microseconds. Also,
the transistortemperature is sensed,; if the heat sinktemperature exceeds 60°C, a thermal protection
circuit triggers an overload circuit and causes an OVERLOAD light to light.

External Controller Connection

|/O Connector J2

Eitherinputs Aand B or outputs NORMAL and OVERLOAD are accessible atconnector J2. Allinputs
and outputs are opticoupled.
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Pump Connector J1

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

2-5 OPTIONAL EQUIPMENT

2-5-1 Remote Controller Option (See Figure 2-8)

The hand-heldremote controlleroptionallows the operatortoleak-testcomponents/systemsin areas
where remote operation is desired. The operator has control of the leak detector, and can start, vent,
and zero the leak detector up to 25 feetaway from the hand-held, compact controller which is fitted
with an audible signal to indicate the presence of a leak in the tested unit.

Note

The remote controller may display a "No Link" message onrare occasions. To remedy
this, simply unplug and replug the connector back into the remote controller.

2-6 ELECTRONICS

The electronics of the 956 leak detector supplies the proper operating voltages to the spectrometer
tube, provides those signals necessary for denoting quantitatively the presence of helium in the
spectrometer tube, and controls all valve sequencing.

Thenewandautomaticfeatures ofthe 956 leakdetectorare accomplishedbythe microprocessor. This
automatic distribution of internal signals not only enhances the leak detector’s wide range of testing
parameters but gives greater flexibility and reliability to the user.

The microprocessor also stores key tuning parameters in memory and retains them via an internal
battery-operated circuit after a loss of power. This provides for fast recovery after amomentary loss
oflinevoltage. Throughthemicroprocessor, theleakdetectorwillautomatically searchforall operating
parameters storedin memory, startandwarm up the leak detector, andbringitto the STANDBY stage
ready for operation.

2-6-1 Accessory Qutput Connectors

The 956 leakdetectorhasfive accessoryoutputconnectors:J10,J11,J12,J13,andJ14throughwhich
various optional equipment can be connected and controlled.

J10 - Parallel I/0 and Analog Output
J11 - Serial Interface, RS232C

J12 - Remote Box

J13 - External Pump Control

J14 - Audio Output

6999-09-720 2-13
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Figure 2-8. Remote Controller for 956 Leak Detector
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CONNECTOR J10 - Parallel I/O and Analog Output
Pin connections - J10, 37-pin DB Series (female)
Outputs Pin no. Inputs Pin no.
Reject Set Point #1 T 3 Spare in #5 : 17,18 (17 = +)
Reject Set Point #2 3 4 Start i 19,20 (19=14+)
Reject Set Point #3 <. 5 Vent L™ 21,22 21 =+)
Reject Set Point #4 . 6 Hold ur 23,24 (23=+)
Start (Roughing) <+ 7 Spare in #1 25,26 (25=+)
Vent T 8 Spare in #2 27,28 (27 = +)
Test T 9 Spare in #3 29,30 (29 = +)
Busy <. 10 Spare in #4 : 31,32 (31 =+)
Spare #1 (wakeup) Y 1 _
Spare #2 (notready) . 12
Spare #3 13 0 = Active
Recorder out (0 to 10v) 33 1 = Not Active
Analog ground 34 ‘

| Pin 1 = not used

| Pin2 = +Vceein user supplied - voltage for optical isolators

' Pin 14 = -Vssin user supplied - ground for optical isolators

. Pin15

not used

Connector J10 contains several optically-isolated channels for inputs and outputs. J10 also
- contains an analog recorder output ( 0 to 10v, not optically isolated). Power to drive the optical

isolation must be supplied by the customer. This user-supplied voltage must be referenced to
. Pin 14 (-Vss in), see Figure 2-9.

' The inputs are actuated by appling a differential voltage from the anode to the cathode of the
respective input diode, see Figure 2-10.

All output channels of the optical isolators are pulled up to Vce by a 1K resistor. All input diodes
have a 1K resistor connected in series as current limiters.
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Figure 2-9. Ground-isolated output as an LED indicator output; sense is inverted.
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Figure 2-10. Ground-isolated switch closure as an input.
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Optical isolators used are HCPL2731 with the following characteristics:
Vce 2.5 vminimum to 18 v maximum
Input diode 0.5 ma minimum to 20 ma maximum input average current
Open collector current 60 ma maximum (lo)
AtVcec =5v l.is approximately 3.5 ma and open collector will sink at least 30
ma.

Reject set points 1 through 4 will be in the Hl state (open collector transistor off) when the leakrate is
less than the reject setpoint. Ifthe leakrateis greater than the setpoint, then the output will be in the
LOW state (open collector transistor on). Each reject set pointis independently setin Menu 7. Once
the set point is tripped, it will untrip according to the hysteresis set in Menu 7, option 6. Refer to the
description of Menu 7 in Section 1V for more detailed information.

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

The VENT outputwillbe in the LOW state (open collectortransistor on) when the leak detectorisinthe
VENT mode. The output will be HI (open collector transistor off) in all other modes.

The TEST outputwillbein the LOW state (open collector transistor on) when the leak detectorisin the
Gross or Fine Leak modes. The outputwill be HI (open collector transistor off) in all other modes.

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

SPARE #1 (Wake Up) output will go LOW when the system is started by using the automatic power-
up (wake-up)feature describedin Menu 16, System Wake Up. The outputwillgo Hi only iftthe SCRAM
key is used to power down; otherwise, itremains LOW. This outputcanbe used to enable an external
process (such as starting the turbo pump, etc.) with the leak detector. This output works only with the
System Wake up feature.

SPARE #2 (Not Ready) output remains LOW unless the leak detector is in the System Ready mode.
Any error condition (filament burned out, etc.) will make this output go LOW. When the leak detector
reaches System Ready or the error condition clears, the output will go HI.

Arecorderoutputis availableatpins33and340fJ10. The outputspans0to 10vfortheparticularsensor
as selected by Menu 13, Recorder Output Control. The outputimpedance is approximately 2 kohms.

2-6-2 nnector J11 rial Interf RS232

Vol Interchange Information

Thesignalwillbeconsideredinthe “marking”condition (referto Table 2-2)whenthevoltage ontheinter-
- changecircuit, measuredattheinterface point,ismore negative than-3vwith respectto signalground.
The signal willbe consideredin the “spacing” condition when the voltage is more positive than +3vwith
respectto signalground. Theregionbetween +3v and-3v,definedasthe transitionregion, willbe con-
sidered invalid levels. The voltage that is more negative than -15v or more positive than +15v will be
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considered invalid levels.

Table 2-2. Voltage Information and Reference Levels

Signal Signal Binary Interface
Voltage Condition State Control
Function

+15v Invalid

+3v Spacing 0 On
(Transition)
Invalid

-3v

-15v Marking 1 Off
Invalid

During thetransmission ofdata, the marking condition willbe usedto denote the binary state “one”and
“spacing” condition will be used to denote the binary state “zero”.

Forinterface controlcircuits, thefunctionis“on"when thevoltageis morepositive than +3vwithrespect
to signal ground and is “off” when the voltage is more negative than -3v with respectto signal ground.

Pin connections - J11, Host serial port , 25-pin DB Series (female)

Serial In;g'rfgce and Compatibility

Serialinterface and compatibility to the 956 Leak Detector is made possible through a 25-pin, D-type
connectoronthemain CPUboardwhich mateswithavariety ofdifferentindustry standardconnectors.

2-6-3 RS232C Interface
The RS232interface offersacomputerinterface forconductingrepetitive testoperations. Allfunctions
- that are available on the front panel are accessible through the remote link. Used in robotic or auto-
mated systems, the microprocessor can be programmed to remotely test avariety of parts, thus offer-
ing flexibility, repeatability, decreased down time, and control of the operation. Remote diagnosis of

the leakdetector’s conditionis readily available for service ormaintenance. The RS232interface also
permits acomputerizedcompilation ofhistoricaldataand simplifies statisticalanalysesoftestedparts.

The RS232 interface is connected as shown in the following diagram.
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Host Computer direction 956 Leak
Connector of Detector
data
Signal Nameé _ |
. I
Transmitted Data —— {2 ] TDX/(Data from host)
' Received Data -~ qr@;f RXD/ (Data to host)
Request To Send — ={i4 ] . RTS (Not used)
Clear To Send —_— CTS (Not used)
Data Set Ready — ———{5 ] DSR (Not used)
' System Ground i —— %’ System Ground
- Data Terminal Ready ~=—— DTR (Not used
Link Description !

The 956 Leak Detector uses only three lines: TXD, RXD, and System Ground. Remaining lines such
asDSR,DTR, RTS,andCTS are pulled up ordown asrequiredand do notneedtobe connected. XON
and XOFF are used to control the flow of data.

Baud Rates

The 956 Leak Detector supports asynchronous baudrates of 9600bps, 4800 bps, 2400 bps, and 1200
bps. Slowerbaud rates are not possible because they would degrade system operation. In addition,
these rates are consistentwith mostcommonly-used computers. The baudrateis factory-selectedto
4800 bps, but can be changed through Menu 14, Option 1. )

Word Configuration
Aword consists of 11 bits: one Start bit, one Stop bit, eight Data bits, and no Parity bit.

hnical A f Encryptior

Innaturallanguage,wordsare the primitive buildingblocks and sentences arethebasicstructuresthat
convey commands, express ideas, and generate questions. Dialog is best interpreted in terms of
sentences, not words; such sentences, or "messages", are the basic structures that convey instruc-
tions or information in the RS232 communications link. Amessage is defined as a sequence of bytes
beginning with a"message type" byte and terminating with an "End Of Transmission" (EOT) byte. For
avalidmessage, thebodyiscomposedofbytesthathave meaningwithrespecttothe 956 leakdetector,
producing intelligible transmissions and receptions between the host computer and the 956 leak
detector.

The communication system operates in a master/slave configuration where the leak detector is
subordinate to the hostcomputer. The master (host computer) will initiate a communication transac-
tion by making a requestto the slave (956). Requests can be of two types: those thatrequire areply
(queries) andthose thatdo not (commands). The commands are further sub-divided into two catego-
ries: actions (those commands that change the state of the machine), and modifications (those that
change certain parameters). This configuration facilitates maximum compatibility and flexibility by
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placing no constraints onthe host. Thatis, the hostis neverin an indeterminate state waiting forsome
action fromthe leak detector. The only time the host waits for aresponse is afterissuing aquery. This
configurationis chosen to simplify software implementation and allow maximum flexibility to the user

(host).

Incoming Message Format

TYPE BODY EOT

The type identifies the particular type of message sent. It tells the 956 leak detector what decoding

scheme to use to translate the message body.

31 directcommands. This type of message commands the leak detector to perform ihe
particularactiondetailedinthe body. Thismaybe acommandto START, VENT, ZERO,
etc. (see Table 2-3).

32 key stroke commands. This identifies the incoming byte stream as a sequence of
keystrokes (Table 2-4) for emulating the front panel keypad. This format facilitates
setting parametersinthe optionmenus. Itisalso usedtoissue commandsthatcannot
be sentvia message type 31 as well as those thatcan. :

1

+ Thebodyrepresentsthe actualinformationtransmitted. The syntaxdependsuponthe messagetype.

type 31

33 query. Arequest forinformation to be sentback to the host. This body identifies the
particular information being sought.

the body is one byte long. ittranslates into a direct command (Table 2-3).

type command no.

EOT]|

Example: acommand is sent to vent the system.

31th 42h

3dh

type 32

“the byte stream immediately fo||oWing the meséage type repreéents key
strokes. The keystrokes are defined in Table 2-4.

32 key | key

key

EOT

Example: the ion gauge pressure is to be displayed during test. The following is the
sequence of keys pressed at the keyboard.

press OPTION key
press9

press ENTER
press ENTER
press 4

press ENTER
press OPTION

2-20
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type 33

EOT

6999-09-720

32h I 03h

19h

02h I 02h

14h

02h

03h

key

EOT

type | requestno.

EOT

Example: the host requests that leak rate information be sentback.

33h | 30n

3dh

a one-byte identifier to determine the information being requested.

one byte signifying the end of the message being transmitted. EOT =3dh. The EOT
byte must be received on or before the 16th byte to avoid a message length error.

COMMAND

START
VENT
HOLD
SCRAM
ZERO

STD LEAK
CALIBRATE

Table 2-3 v
Command Mode Codes
BODY HEX
65 41
66 42
67 43
68 44
69 45
70 46
71 47

ASCII

OTMMoOOW>»
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Table 2-4. Commands versus Keystrokes

COMMAND DEC HEX ASCII
CLEAR 1 1 SOH
ENTER 2 2 STX
OPTION 3 3 ETX
SCRAM 4 4 EOT
PREV 5 5 ENQ
NEXT 6 6 ACK
AUTO/MAN 7 7 BEL
MAN UP 8 8 BS
MAN DWN 9 9 HT

10 A

11 B

12 C

13 D

14 E

15 F
o* 16 10 DLE
1* 17 11 DC1
2* 18 12 DC2
3* 19 13 DC3
4* 20 14 DC4
5* 21 15 NAK
6" 22 16 SYN
7* 23 17 ETB
8* 24 18 CAN
9* 25 19 EM
START 26 20 SP
VENT 27 21 !
AUDON 28 22 "
AUD UP 29 23 #
AUD DWN 30 24 $

31
ZERO 17 11 DC1
CAL 18 12 DC2
LEAK 19 13 DC3
SCALE 20 14 DC4
GROSS 22 16 SYN
LEAK

Note: 956 key commands are not aligned with standard keyboard keys
Note: keys labeled * are enabled during option mode

2-22
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0 Leak Rate, Status Information, and Reject and Error Status
Leak Rate
byte 0: most significant byte of mantissain ASCII
byte 1: second most significant byte of mantissain ASCII
byte 2: least significant byte of mantissain ASCI|
byte 3: "E"in ASCIi
byte 4: exponentin ASCII
byte 5: End of leak rate; semaphore "#"in ASCII.
Status 1
byte 6 7 6 5 4 3

Lvent (=1)
‘ hold (=1)
roughing (=1)

extended roughing (=1)

test (=1)
fine test (=1)
)
Status 2
byte 7 7 6 5 4 3
L zeroing (=1)
calibrating (—1)
standard leak (=1)
reject status byte

byte 8 7 6 5 4 3 2 1 0

Lreject setpoint 1 (=1 en)
reject setpoint 2 (=1 en)
reject set point 3 (=1 en)
reject set point 4 (=1 en)
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2-24

error status byte

byte 9 7 6 5 4

byte 10 "="in ASCII; end of message.

Test Port Pressure in Fixed Format
Testport Pressure

byte 0: most significant byte in ASCII
byte 1: next most significant byte in ASCII
byte 2: .

byte n: ieast significant byte in ASCI|
System Pressure in Fixed Format

Test Port Pressure .

byte 0: most significant byte in ASCII
byte 1: next most significant byte in ASCII
byte 2: .

byte n: least significant byte in ASCII

lon Gauge Pressure

byte 0: 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

byte 3: exponentin ASCII

0

system pressure too high
test port pressure too high
temperature too high

ion gauge reading too high
pressure burst

DP fault

turbo failure

filament burnout
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4 Date and Time

Date

byte 0: year; most significant byte of mantissain BCD
byte 1: year; least significant byte of mantissa in BCD
byte 2: month;in BCD

byte 3: day;in BCD

Time :

byte 4: hour;in BCD

byte 5: minute;in BCD

byte 6: second;in BCD

2-6-4 Connector J12, Remote Box

" The Remote Box connectoris afour-pin, modular connector which uses straight-through, pin-to-pin,
wired cable. The cable can be up to 25 feetlong. The baud rate is common 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.

Pin connections - J12, Remote box (modular connector)

Function . Pin no.
+9v at 1 ampere 1
TXD/ == (to remote) 2
RXD/ «e——— (from remote) 3
System Ground 4

2-6-5 Connector J13, Option Control

The option control connector supplies alogic signal to drive an external pump/valve tobe usedin con-
junction with Menu 18, option 3. This allows an additional pump to be used during roughdown (for
speedorgreaterload-handling capability) andgross leak testing. Whenthe leak detectorisinthe Fine
Leak mode, this logic signal can be used to valve out the pump as chosen in Menu 18, option 3.

- J13 : , A VALVE
| ’ | A CRYDON WER
| 24V M ", v 3| D2440 |1 PO
A ! , 240V
P | SOLID-

: STATE

| . RELAY ,

12 I N
-4{)>a | 1, 1 > RETUR
7407 | .

Solid state relay to run up to 40-ampere loads
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Using a valve in series with the pump allows for flow split and, if the pump is valved off, the minimum
detectable leak will not change in the Fine Test mode. If the valve is open in Fine Test mode, the
minimum detectable leak will increase by the factor of the pump size.

Pin connections - J13, Options control, 15-pin DB Series (female)

Not used
Not used
Notused
Not used
SRC
RET
SRC
RET
SRC
RET 10

SRC 11 (external pump/valve control)
RET 12

2-6-6 Connector J14, Phone Jack

An audio outputis provided on the 956 leak detector at Connector J14 where headphones with a 3/8-
inch plug can be used. When the headphones are plugged in, the audio signal from the speaker is
routed to the headphones.

OCONOOALALWN-=

WARNING

Turn the volume of the Audio to its lowest level before connecting and wearing the
headphones. Aloud volume can cause hearing damage.

2.7 FRONT PANEL CONTROLS (See Figure 2-11)

-The frontpanelisdividedinto two functionalgroups of keys, therighthalf and the left half. Therighthalf

~ keys can be considered as primary control keys which directly control the equipment and are always
operational unless control is passed on to the host, remote, or parallel connectors through optional
.selections. Thelefthalfkeys(underthe hingedcoverontheleftside ofthe controlpanel) arethosekeys
which are seldom used for normal operation. Operating the leak detector using the keys is further
described in Section IV, Operation.
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NEXT Key PREVIOUS Key '48-Character Message LARGER LEAK ™ SMALLER LEAK
o . Display (two rows) Key Key

Figure 2-11. Front Panel Controls, 956 Leak Detector
2-8  MENU DESCRIPTIONS

Table 2-5lists all of the menus usedinthe microprocessor for the 956 Leak Detector. Each menu, with
its options and sub-options, is described in detail in Section IV, Operation.

Table 2-5. Listof Menus

Title  Menu No. Title

1 Zeroing 13 Recorder Output
P2 Calibration 14 Serial Port Control
3 StandardLeak 15 Date and Time

4 Log/Linear Select 16 System Wake Up

5 Audio Controls 17 Sniffer Control

6 Xfer to Fine Test 18 Pump Options

7 Reject Setpt Controls 19 _ Service Information

8 Keyboard Controls 20 ~ Security Control

9 Display Controls 21 Service Statistics
10 Display Units 22 Manual Controls
I Sequencer 23 System Initialization

12 Options Display 24 Software Control

2.9 ENCLOSURES

Thecabinetenclosuresaredividedinto twoorthree majorsections,depending onthe optionschosen.
Each section can be added as a complete entity framed and enclosed by sturdy metal covers. The
bottom section contains the optional large rough pump, the next holds the fore pump, and the upper
section holds the front panel, the printed circuit cards, the power supplies, and the vacuum system,
each easily accessible and removable.
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SECTIONHI

RECEIVING AND INSTALLATION

3-1 DESCRIPTION

The Varian 956 mass spectrometer leak detector is carefully packed onto a resiliently-mounted skid
andenclosedby aheavy cardboard containerbanded to the skid. Uponreceipt,inspectthe container
for evidence of damage in shipment. Do not discard any evidence of rough handling. Refer to the
“Unpacking Instructions”located onthe outside ofthe shipping containerwhen opening the container.
Factory packing provides for maximum protection during shipment. However, the leak detector and
related items should be inspected immediately and any damage should be reported to the carrier
without delay.

3-2  UNPACKING INSTRUCTIONS

Tounpackthe leakdetectorandremoveitfromthe

skid, proceed as follows.
OUTER
1. Carefully remove the outer shipping con- l.— SHIPPING
tainer. SAVE IT AS EVIDENCE IF DAM- CONTAINER
AGED.
2. Carefully cutthe strapping holding the leak &
detector on the skid. N
3. Remove any looseboxes orpackagesand LEAK
put them aside. DO NOT MISPLACE DETECTOR
THEM.
LAG BOLTS
. 4. Carefully remove the front 1-1/2- x 2-1/2-

inchbrace by removing the two 3/8-diame-
ter lag bolts. See Figure 3-1.

1-1/2 X 2-1/2-INCH

5. Carefully remove the plastic bag covering
the leak detector. | BRACE
6. The leak detector can now be removed

from the skid using the following method. ' Figure 3-1. Unpacking the 956 Leak Detector

WARNING

Handletheleakdetectorcarefully andproperlyinthefollowingstep. Personalinjuryordamage
to the leak detector could result from improper handling.
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3-3

(1)

@)

3-4

Place the 1'2 x 2% inch brace on the floor in front of the leak detector.

Using the handle of the cart, tilt the leak detector back and roll it forward.

GENTLY lower it onto the brace then onto the floor.

SERVICES REQUIRED FOR OPERATION

POWER

115 volts, 50/60 hertz, 20-amp (2 pump configurations — 30 amp) service, or 230 volt, 50/60

hertz, 10 amp (2 pump configurations — 15 amp) service if so ordered.

HELIUM
Welding grade, standard cylinder with pressure regulating valve and hose.

PREPARATION FOR OPERATION

Remove and discard all loose packing from inside the leak detector. Access to the inside of the lower
cabinets can be gained by removing the front portion of the cabinets.

(1

@

3-5

VACUUM PUMP

The vacuum pumps are shipped with the proper initial charge of oil. However, the oil level
should be checked after the leak detector is started and the pump(s) have been running for at
least ten minutes. On the front of each of the roughing and fore pumps is an oil level sight
glass. The oil level should be in the middle of the glass when the pump is not running.

OPERATION
The leak detector is now ready for operation. Refer to Section IV of this manual for operating
instructions.

INSTALLATION (See Figure 3-2)

Installation, operational checkout, and operating instructions for your Varian 956 leak detector are pro-
vided, as a service, by a qualified Varian representative.

When your leak detector is unpacked and the required services are available, contact your nearest
Varian district office to arrange for field installation.

3-6

LEVELING THE LEAK DETECTOR

When the leak detector is moved to its operating location, it should be leveled by lowering the
threaded legs.

3-2
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To CPU Board

Control signal from
From AC Power Source ;
CAUTION: Check for microprocessor to
‘Correct Voltage! rough pump valve V11
and rough pump relays

To Rough Pump

o |

To Rough Pump Valve/
Vit
View from inside of cart power enclosure

Circuit Breaker
for
Rough Pump Valve V11

OOBA

[ rougn Pump  vi1

‘ Td Léak Detector
Power Cord

o

. LEAK OETECTON MAIN POWER ]
o 0/ o . \ @ o
[ o \

v / » Main Power
- Rough Pump . : Circuit Breaker
- Circuit Breaker . :

View from rear of Ieak detector

Figure 3-2. Leak Detector Installation Connections.
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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 permitting the leveling adjust-
ment.

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

3-7 STORAGE

If the leak detector will not be used immediately, it can be stored as received without special precau-
tions. Adry, relatively dust-free areais preferred. The required environmental conditions for storage
are:

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

-30-to 150-F ambient temperature.
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SECTIONIV

OPERATION

"~ 4-1 GENERAL
Operation of the 956 leak detector is divided into three levels for ease of use.

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

Level 2 operation, under security control, includes the use of level 1 and, in addition, access to some
ofthe programmable settings which require changes to fit a specific application. Typical examples of
this level of operation are 1) to change the Reject Set Pointvalue, or 2) to set the time and day at which
theleakdetectorwillautomaticallywarmupandbereadyforuse (forexample, justbeforeashiftstarts).
Level 2 operation is described in para. 4-3-2.

Level 3, the highest level of operation available to the customer, is intended for the in-house service
technician who may require the use of manual controls to isolate problems such as large leaks in the
vacuum system. Level 3 operationis 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 Startup

After unpacking the leak detector, itis good practice to letthe instrument remain at room temperature
overnight, especially if it has been stored below 40°F (4.4°C) for an extended period of time.

At this point, the leak detector is ready to be powered up as described in the following sequence.

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

2 Check that all options (if any) are plugged into their respective sockets (see Figure 3-
2).

3 Piug the leak detector into an appropriate power source.

4 Setthe MAIN POWER switch on the cart power enclosure (if equipped) to ON.
5 Set the ON/OFF switch on the back of the basic module to ON.

As soon as power is applied to the electronics, a beep will be heard and the front panel lights will light.
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The message “System shutdown - press Scram to restart” will appear on the alpha-numeric display.
The leak detector will then progress through its programmed sequence as listed in Para 4-2-2.

If, on startup, the message "Parameter Error, press Scram to restart* appears on the alphanumeric

display, proceed as follows.

1 Verify thatthe leak detector is sensitive to helium by turningonthe calibrated leak. Recalibrate

the leak detector if required.

2 If any problem.occurs instep 1, it may be necessary to reset the following system operating
parameters.
Menu?2 Calibration
Option 1 Auto Calibrate

1 Disable Calib. Key
2 Enable Int. Leak
3 Enable Ext. Leak

Menu6 Xferto Fine Test
. Option 1 Hold in Gross Leak
Option 2 Transfer to Fine Leak
Menu 18 Pump Options
Option 1 Rough Pump Control
1 Disable
2 Enable
3 Enable for Rough Only
Menu 22 Manual Controls
Option1 . System Calib. Controls
1 lon Voltage
2 Repeller Voltage
3 Variable Focus
4 Emission Current
5 Calibration Gain
6 Response Time
7 System TC Gain
8 Test Port TC Gain
9 lon Gauge Gain
10 Temp. Sensor Gain
11 Ejector Stage Gain
12 Gross Leak Set Point
13 Fine Leak Set Point
14 Diff. Pump Voltage
15 Zero Offset
16 Temperature Offset

4-2

(210Vto 320V)

(lon Voltage to lon Voltage + 150)
(Filament Bias to Fil. Bias + 150V)
(0.2mAto2mA)

(1.0t010)

(0.05 secto 10.00 sec)

(1.00tp 2.00)

(1.00t0 2.00)

(0.80t02.00)

(0.8010 2.00)

(0.80t0 2.00)

(0.1 Torrto 500 Torr)

(20 mTorr to 500 mTorr)

(40.00 V10 68.00V)

(0 mVto 255 mV)

(Degrees C)
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4-2-2 Programmed Startup Sequence
MESSAGE APPROXIMATE TIME AND EXPLANATION
“Roughing out system 10 seconds - evacuates vacuum manifold
Software Rev.__ " (level)
“Roughing out spec tube"‘ This message may not appear if spectrometer tube
pressure is already low enough
“Rev up turbo” Maximum of 1 minute (or less)
“Starting lon Source” Message re‘mains for approximately 20 seconds -

Turns on filament of the ion source
"Zeroing" 10 seconds - performs auto zero
“System Ready” System ready to be used
4-2-3 Shutdown |
To shut the leak detector down from all modes except the Program mode, proceed as follows.

1 " Press and hold the SCRAM key until the unit displays SLOWING DOWN TURBO. This mes-
sage will remain for 20 seconds and allows the turbo pump o cool off. The mechanical pump
willshutdownandtheunitwilldisplay SYSTEM SHUT DOWN-PUSHSCRAMTO RESTART.

2 To shut the unit down from arly menu or option, proceed as follows.

3 Press the OPTION key to get out of the Menu mode. Press and hold the SCRAM key as de-
scribed in a previous paragraph.

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

4.2.4 Moving the Leak Detector

The leak detector can be carefully moved while operating, if desired. However, itis recommended
that the unit not be bumped or jarred.

425 Special Operating Instructions

The turbo pump does not require re-lubrication. Due to its quick startups, it can be conveniently
turned off to conserve power. Note that if the leak detector has not been operated for an
extended period, a “soft-start” procedure may be intiated by the controller to “re-channel” the
pump’s bearings for optimal operating life. The soft starting may take a few extra minutes during
the first start after prolonged storage.
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4-3 LEVELS OF OPERATION

4-3-1 Operation Using Level 1 Keys

Level 1 operation is intended for the user who will directly use the leak detector in the most simplistic
form - “two-button operation”. Under Level 1, no system parameters can be modified except Menu 8,
option 2, thekey pressbeep,andMenu 11, option 1,the Sequenced Cycle enable/disable. Thefollow-
ingis alistof direct equipmentcontrol keys of whichthe ZERO key (Menu 1, option 1) andthe CAL key
(Menu 2, option 1) can be disabled if necessary from Level 2.

The following are descriptions of the most often used keys on the panel of the leak detector.
VENT — Message displayed: “System vented”

Pressing the VENT key for more than 1/2 second will vent the test port. Pressing it faf lessthan 1/2 “
second will place the 956 leak detector in the HOLD mode in which the valves isolate the test port and
the test port is not air-released.

START —  Messages displayed: “Roughing out test port”, “Gross test”, or “Fine test”

Pressing the START key will initiate a rough-down sequence of the test port and the leak detector
proceedstotest. Thecrossovertothe GROSS TEST modeis madeat700milliTorrandtoF INETEST
at 70 milliTorr unless changed by Menu 22 (described in a later paragraph).

AUDIO —  Pressingthe AUDIO key will turn on or offthe audible tone. Audio ONis indicated bya
steadily-lit red indicator next to the AUDIO key.

Volume Up/Volume Down  — Thesetwotriangularkeystothe leftofthe AUDIO keyincrease
or decrease the volume level of the audible tone. The upper triangular key increases the volume; the
lower key decreases the volume.

AUTO/MAN — Pressing the AUTO/MAN key causes the 956 leak detector to switch between
auto ranging and manual ranging. Auto ranging s indicated by the AUTO light being litand ranges to
the most sensitive range possible inthe TEST mode. Manualrangingis indicated when the MAN light
is lit. Inthe MANUAL mode, the two triangular keys to the left of the AUTO/MAN key are enabled.

Larger/smallerleak — These are the two triangular keys tothe left ofthe AUTO/MAN key and

are operable in the MAN mode only. Pressing the upper triangular key will manually range the leak
- detectortomeasurelargerleaks (smallerabsolute exponentvalue); thelowertriangularkey willmanu-

ally range the leak detector to measure smaller leaks (larger absolute exponent value).

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

ZERO — Message displayed: “Zeroing”

Pressing the ZERO key when the leak detector is in the TEST mode wili zero a positive signalinthe
range shown on the display. This key is otherwise ignored inthe TEST mode. The key isinoperative
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inthe AUTO mode if the leak rate is 5 x 107 or larger.

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 detector to a known signal. With an
internal leak option installed, calibration can be made easy by pressingthis key. To calibrate theleak
detectorwithoutthis option, referto Menudescription ofMenu 3, Option 1-3 (Calibrate withanexternal
leak). Inthe GROSS LEAKTEST, or other modes, this key is not operational.

LEAK — Messages displayed: “Roughing std Ik” or “Std lk on™

Whentheleakdetectorisinthe FINE TEST mode, pressingthis keywillturntheinternal calibratedleak
onoroff. Iftheleak optionis notinstalled orwhen notinthe FINETEST mode, the key pressisignored.

SCALE — Pressing this key selects the leak rate bar graph scale (eitherlog or linear). In
-thelinearmode, the exponentis read with the bar graph mantissavalue; inthe logmode, the exponent
is extinguished and the entire scale is presented on bar graphs in pseudo log fashion.

AUDIO SETPTS — Pressingthis key arms or disarms the audio set point whose trip value
can be seenin Menu 5 (described in a later paragraph). When armed, the AUDIO light will flash and
will be off when disarmed. Exceptions to the audio light indications are described in Menu 5.

GROSS LEAK— Message displayed: “Gross leak only”

Ifthegrossieakoptionisinstalled, pressingthiskeyoncewill preventthe 956 leak detectorfromentering
the FINE TEST modethus enablingtestinginthe GROSS LEAKmodeonly. Pressingthiskeyasecond
timewillallowthe 956toproceedintothe FINETEST mode. Thiskeyisnotoperationalifthe GrossLeak
optionis notinstalled.

OPTION — Message displayed “Master Option Menu”
“1. Zeroing”

Pressingthis keythefirsttimeforcestheleak detectorto enterthe Program mode and exitthe Program
mode when pressed the second time. This key is further described in paragraph 4-5-2, step 7.

SCRAM — Messages displayed: “Slowing down turbo” then
' “System shut down”
“Press SCRAM key to restart”

Pressingthiskeyforgreaterthan 1/2secondwillexecuteasafeshutdownsequence. Ifpressedforless
than 1/2second, the key presswill beignored. Iftheleak detectorisinthe Programmode, pressingthe
SCRAM key will back up one menu level only. Inthis case, the system will not be shut down. This key
is further described in paragraph 4-5-2, step 8. ‘

All remaining keys are not operational unless the leak detector is in the Program mode.
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4-3-2 QOperation Using Level 2 Keys

Level 2 operation is intended for a supervisor who may set up the leak detector ina particular manner
and who does not want the operator to change the parameters. Once the supervisor has enteredthe
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. Acompletelistofthose
menu options that can be changed under Level 2 operation is listed after Menu 20.

Programming Examples

1 To change the value of Reject Set Point #3 to 5.8 x 106, press the keys inthe order shown. it
is assumed that the leak detector is not in the Program mode at the start.

Key Press Explanation

Option To enter the Program mode

#7 Menu number for Reject Set Pt Controls

ENTER Selectthe menu

#3 Menu option number for Set Point #3

ENTER Selects the third choice

#5

#8 Reject Set Point value. Decimal pointis assumed.

ENTER Accepts the mantissa and advances the cursor to the exponent field.
#6 Exponent value

ENTER Accepts the value

OPTION Exitsthe Programmode. Ifthereareotherchanges, thenthereisnoneedtoexit

the program mode for each change.

2 Todisablethe CALkeysothatcalibrationis notperformedatthewrongtimeduetoanaccidental
key press, proceed as follows.

Key Press Explanation

OPTION To enter the Program mode

#2 Menu number for the calibration option

ENTER Selectthe menu

ENTER Since the choice is already on Menu, ENTER is sufficient

ENTER Disable the value for the option; selects the “Disable” choice

OPTION To exit the Program mode

3 . Todisplay all messages in English, show the leak rate during test, and show the test port

pressure during the HOLD mode, proceed as follows.

Key Press Explanation
OPTION Enter the Program mode
#9 Menu number for display controls
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ENTER Selects the menu
#3 Language menu/option number
ENTER Selects the option
ENTER Selectsthe Englishlanguage (notethatkey #1 was notrequiredto be pressed)
#1 Option number for alpha-numeric display control
ENTER Selects amenu option’
#2 Option number for leak rate
ENTER Selects option choice
#2 Menu option #2 for HOLD mode display
ENTER Selects the menu
#4 Option #4 for test port pressure
ENTER Selects choice
OPTION Exitthe Program mode

Afterthe parameters arechangedtothesatisfaction ofthe supervisor, security shouldberesettoLevel
1 in Menu 20 to prevent accidental change. Proceed as follows.

Key Press Explanation

Option To enter Program mode

#20 Menu number for security control

ENTER Select the menu

2 Sub level menu number

ENTER Select menu

1000 Initial password for menu level 1 (see Menu description)
ENTER Accept value (reduces security to Level 1)

Option To exit Program mode

4-3-3 QOperation Using Level 3 Keys

Level 3 is intended for the service technician who requires manual control of various valves, pumps,
andvoltagestoisolateandcorrectproblems. Asinallcontrolequipment, manualoverrideisnecessary
to isolate problem areas. Therefore, care should be taken when under manual controls.

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

Example - Manually roughing out the test port

To rough out the test port manually by using the fore pump, proceed as follows.

Key Press Explanation

OPTION To enter Program mode

#22 Menu number for manual control
ENTER Selectthe menu

#2 Option number for manual control
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Figure 4-1. Schematic Diagram of 956 Vacuum System
Table 4-1. Valve Truth Table )
VALVE MODE
Hold Rough down Gross Leak | Fine Leak | Vent
Small Pump | Large. Fump
V1 Roughing o o Cc o] o) o
V2 Test 0 c o o) 0 0
V3 Vent Cc c - C o Cc o]
V4 Turbo VENT: C C C C C C
V5 Standard Leak C C C C C C
V6 isolation (o) e} 0 0 o) o)
V7 Gross Leak Cc NA C (0] o] c
V11 Rough Pump C NA 0 0 C Cc
C = Closed E = Either Open or Closed O=

Open

4-8 6999-09-720



Section IV
Operation

V6
Isolation

.
.
w .
Vent Zﬂa//////’////// ’
/
.
Gro\s/;?.eak :
/ 2 '(Vr‘r?;ﬁﬂ"?) Calit\)/?ated
. Leak
Rough Pump | /
) um Y Rough vacuum
f : ‘ o Atmosphere
! i g High vacuum
Figure 4-2. Vacuum system in the system Ready - Vent mode
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Figure 4-3. Roughing the test port using the internal pump only
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Figure 4-4. Roughing the test port with the optional rough pump
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Figure 4-5. Roughing the Calibrated Leak (with internal leak option)
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Figure 4-6. Calibrated leak open, vacuum system in the Test mode
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Figure 4-8. Vacuum system in the Fine Test mode
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Figure 4-9. Vacuum system in the System Ready or Hold mode
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ENTER
#2
ENTER
#2
ENTER

Select Option 2

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

Option number for ON

SelectON

if the fore pump was off, it will turn on as soon as the last ENTER key is pressed.

To select the proper valve state, proceed as follows.

Key Press

OPTION
#22
ENTER
#3
ENTER
#1
ENTER
#3
ENTER
OPTION

Explanation

To enter the Program mode
Menu number for manual control
Selectthe menu

Option 3 - valve control

Select Option 3

Sublevel 1, set valve state
Selectsub level 1

Sub level 3, rough-down state
Selectsublevel 3

To exit Program mode

AssoonasthelastENTERKkeyis pressed, the 956 leak detectorwillsetupthevalvesintherough-down
state. Byisolatingvarious valve states orvalves, problem areas can be quickly found. Varianrecom-
mendsthatvalve states orindividualvalve controls be manipulated fromthe shut-down state usingthe

SCRAM key.

All menu items that can be controlled under level 3 are listed under Security Control descriptions.

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

4-4 SYSTEMVALVE OPERATION (See Figure 4-1 and Table 4-1)

4-4-1 Valve Designations and Functions

V1 Roughing valve V6 Isolation valve
V2 Testvalve V7 Gross leak valve
V3 Vent valve V11  Rough pump valve (part of option)
V4 Turbo vent valve V12  Gross leak metering valve (manual adjust)
V5 Calibrated leak valve (part of option)

4-4-2 Vacuum Modes

1
2
3

6999-09-720
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4 GROSS LEAKTEST
5 FINELEAKTEST

Figures 4-2 through 4-9 show the vacuum system in different modes of operation.

Inthefollowingdescriptions, thevalvesareconsideredtobeintheirfinalrestingpositions. ltisassumed
that valves turn on and off with sufficient delays such that misvalving is not possible.

1 The HOLD modeis asafe modeinwhichthe system canremainindefinitely. ValvesV2and V6
remainopenwhilevalvesV1,V3,V5,V7,andV11close. ValveV4remainsinthepositionbefore
the HOLD modeoccurred. Thedisplayreads“System Ready.” (Thesecondlineofthedisplay
is user-definable (Menu 9, option 2.) ‘

2 The VENT mode is used to load and unload the test port and is also a safe mode and can be
entered fromany othermode. Inthe VENT mode, valves V2,V3, and V6 openwhilevalves V1,
V4,V5,V7, and V11 close. The display reads “System Ready - Vent”. -

3 The ROUGHING OUT TEST PORT mode can be entered only after system warmup. This
mode is initiated by pressing the START key. Once the transfer pressure criteria is met, the
systemthen proceedstothe GROSS LEAKTEST or FINELEAKTEST mode. inthe ROUGH
DOWN mode, valves V1, V6, and V11 open while valves V2, V3, V4, V5, and V7 close.

4 The GROSSLEAKTEST modecanonlybeenteredfromthe ROUGHOUTTESTPORT mode
orthe FINE LEAK mode. In this mode, valves V2, V6, and V7 open while valves V1, V3, and
V5 close. Valve V4 opens or closes depending on the range of the leak detector. Valve V11
remains open or closed depending onthe menuselection forflow split. V11 opens forflow split
and remains closed if flow splitis not selected.

5 The FINE LEAK TEST mode can be entered only from the ROUGH OUT TEST PORT mode
ifthe gross leak optionis notinstalled; the FINELEAKmode canbe entered fromthe grossleak
modeonlyifthe grossleakis present. Inthismode, all valves remain asinthe grossleak mode
except roughing valve V1 which is opened or closed instead of gross leak valve V7.

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

Asdescribedin Section ll, the front panelis divided into two functional groups of keys, theright halfand

" theleft half. The right half keys can be considered as primary control keys which directly control the
equipment and are always operational unless control is passed on to the host, remote, or parallel
connectors through optional selections. The left half keys (under the hinged cover onthe left side of
the 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 Right-side Control Key Functions

START
VENT
AUDIO (on/off)
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AUDIO volume (VOLUME INCREASE or VOLUME DECREASE)
AUTO/MAN (ranging)
MAN (LARGER or SMALLER leak)
1 The START key initiates a rough down cycle and permits the 956 leak detector to proceed to

the TEST mode if transfer pressure permits. The following restrictions apply.
VOLUME INCREASE :
LIN (Linear) Key VOLUME DECREASE
Display jLOG Display ~ Range Display | \ _~ Key

PIOS 10 10T 0 e e e,

i

ITTH)
[
E
Hili

. 1 1 ] t 4 4
v L] ? L ] 19

|

i
vl 5

-Auto Ranging Key

il
i

l||||“" hi

i

T

NEXT Key PREVIOUS Key '48-Character Message LARGER LEAK ™ SMALLER LEAK
Display (two rows) Key Key

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

The 956 Leak Detector proéeeds tothe most sensitive range ifinthe AUTO mode; it remains
inthe range selected ifin the MANUAL mode.

The leak detector proceeds to FINE LEAKTEST mode unless heldin GROSS LEAKmode by
pressing the GROSS LEAK key (no. 6 in left half group).

The leak detector remains in the TEST mode unless:

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

b) Afaultispresentthatcancausethesystempressuretoriseabovethemaximum
transfer pressure inwhich casethe system goesintothe GROSS LEAKmode
and proceeds to the ROUGHDOWN mode if it exceeds maximum transfer
pressure inthe GROSS LEAK mode.

C) Anyfailure occurs with the ion source, turbo pump, ormechanical pump which
will send 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 to the VENT mode if the test
sample passes.

2 The VENT key vents the test port, terminating the cycle, from any vacuum state.
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The AUDIO (on/off) key turnsthe audio on and off. Theaudioisatonewhose pitch (frequency)
is proportional to the leak rate. The frequency increases for anincreasing signal.

Thetriangular AUDIO volume (VOLUME INCREASE or DECREASE) keys, when pressed or
helddown, increase ordecreasethevolumeofthetoneiftheaudioison. Iftheaudioisoff, these
keys are not active.

The AUTO/MANkey putsthe 956leakdetectorineitherthe AUTO orMANUAL range changing
mode of operation by alternately pressing the key. Once inthe TEST and AUTO modes, the
leak detector proceeds to a range in which the mantissa value of the leak rate is greater than
orequalto0.8andlessthanorequalto9.9thus proceedingtothemostsensitiverangepossible.
This key forces the leak detector to revert to the LIN scale. Once the leak detector is in the

MANUAL and TEST modes, the leak detector remains in the range selected and can be

changedusingthe LARGERand SMALLER (triangular) keystotheleftofthe AUTO/MANUAL
key to read larger or smaller leaks.

The MANUAL (LARGERandSMALLER)keysbecomeactiveintheMANUAL modeandcause
theleakdetectorto gotothe nextlargerleakraterangewhenthe LARGER (up) keyis pressed,
and to the next smaller leak rate range when the SMALLER (down) key is pressed.

4-5-2 Left-side Control Key Functions

The left half group consists of sixteen keys which can mean and do different things depending on
previous key presses. Eight of these keys can be considered first function, secondary control keys.
They are: :

4-20

ZERO

CAL (Calibrate)
LEAK (Standard leak)
SCALE (Log/Lin)
AUDIO SETPTS
GROSS LEAK
OPTION

SCRAM

The ZERO key, depending on the menu setup, will zero the background or return it to the
previous value when the key is pressed again.

The CAL key, if enabled through menu selection, will automatically calibrate the system. The
leakdetectormustbeinthe TEST mode orthe commandwillbeignored. The calibratefunction

firstautozeroes the vacuum system, turns on the standard leak, scans the spectrometer tube

voltages to find the helium peak, calculates the gain, turns off the standard leak, and then
autozeroes the system. The gain must be greaterthan 0.8 and less than 7.

The LEAK key is atoggle switchwhich, ifinthe TEST mode, turns the standard leak on and off.

6999-09-720
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4 The SCALE key switches between the log and linear scales of the bar graphs upon alternate
key presses.

5 The AUDIO SETPTSkeyeitherarmsordisarmstheaudiosetpointuponalternatekeypresses.

6 The GROSS LEAK key is active if the GROSS LEAK option is installed and will hold the leak
detector in the GROSS LEAK mode or allow it to transfer to the FINE LEAK TEST mode if
conditions allow upon alternate key presses.

7 The OPTION key is the single most important key which allows the 16 keys to have a second
function. Whenthis keyisfirst pressed, the leak detectoris forced into a programmable mode
in which, through menu selections, the operator can examine or change the leak detector’s
parameters. The key also activates the second functions of this group of keys.

8 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 turned off and only the digital electronics and the front panel
are active. Power consumption in this mode is approximately 30 to 40 watts. Ifthe systemis
already inthe SAFE SHUTDOWN mode, pressing the SCRAM key again will turn the system
on. :

4-5-3 Second Function Key Definitions

1 The ENTER key is used to accept a choice or activate the current menu.

2 The CLRkey clears an active choice. This action can be considered as “Backing Out”. Ifthe
CLEARKkey s pressed before the ENTER key, then the erroneous entry is cleared and the old
valueappears. Ifthe CLEARkey is pressed again, thenthe current value is destroyed and the

default (factory-set) value now becomes 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 used to back up one level of the menus. For example, if pressed atthe sub
menu level 2, the display will then show the level 1 menuttitie.

5 -Pressingthe OPTION keycausesthe 956 leak detectortoenterthe PROGRAMMABLE mode.
Pressingitagaincausestheleakdetectortoterminatethe modeandreturntooperatingtheunit.

6 Digits 1 through 9

Whenthe OPTION key isfirst pressed, the second function ofthe keys becomes active. Thefollowing
definitions apply to the second functions of the 16 keys.

ENTERkey SCRAM key
CLR key OPTION key
NEXT and PREVIOUS keys Digits 0 through 9
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Beforedescribingthesefunctions, itisnecessarytounderstandthe possibletypesofentries, theiruse,
and how they are shown on the alpha-numeric displays. The alpha-numeric displays consist of two
rows of 24 characters each. During normal use of the leak detector, the display spells out messages
to describe the status of the leak detector. Oncethe OPTION key is pressed, the leak detector enters
intothe programmable mode andthealpha-numerics aredividedintotworows. Thetoprowshowsthe
title of the present menu or option; the bottom row shows the submenu or the option value until the
ENTERkey is pressed. The ENTER key advances the bottom row to show any further sub-sublist or
displays the current option value.

Theletters “C” or “D” (or both) may appear nextto the option value; “C” representing the current active
valueoftheoption,and“D”its default (orfactory-set) value. Optionvalues canbe consideredasastack
which is Last In, First Out. The default value is at the bottom of the stack and cannot be changed or
erased. The currentactive valueis the nextitemonthe stack and can be modified. Once modified, the
old valueis lost; however, the modified value does not become active unless and untilthe ENTER key
is pressed (exceptin some cases described later). The letter “P” alongside the option value indicates
that the value is Protected (a Security Level); the # sign indicates the number of that security level of
that option (see Menu 22).

Option values can be of the following types:

1 List Pick

2 Numerical Entry

3 Incremental or Decremental
4 Alpha-numeric

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

2 Numerical Entry allows entry from digitkeys O thvrough 9. The display will show the single digit

changeandadvancetothe nextdigitifrequired. Again,the ENTERkeyacceptsandmakesthe
choice current.

3 Incremental or Decremental (NEXT or PREVIOUS) keys can be used to scroll through the
choices rapidly by holding the appropriate key down.

4 Alpha-numericentryispossiblewhererequiredforspecialfeaturessuchasnames,jobnumber
fields, etc. Thisis accomplished by pressingthe NEXT and PREVIOUS keys to scrollthrough
the set of available characters. Whenthe proper characteris displayed, press ENTER. Entry
ofupto22charactersispossiblefornames. Thelastentryshouldbe“.” (period ordecimal point)

to indicate the end of the message field.

Allmenutitlesareidentified by numberswhichcorrespondtoavailablefunctions. Onthe nextsub-level
arethe submenus (or options) which can also beidentified by numbers. This sublevel could continue
further; however, afour-level depthis sufficient for the 956 leak detector. For convenience, digitkeys
1 through 9 also have abbreviated menu titles printed on them. To activate the menus, press the
OPTION key then, if the menu number is known, press digits 0 through 9. Otherwise, the NEXT and
PREVIOUS keys canbe usedtoscrolithroughthe menus. Oncethe propermenuisreached (by either
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method), pressthe ENTERkey to enterinto or activate the submenu. Again, eitherthe digitkeys orthe
NEXT or PREVIOUS keys can be used to activate the nextmenuin line or option choice. ifthe choice
isanoptionvaluethen,again, the NEXT orPREVIOUS keyscanbepressedtoshowthedesiredchoice
andthe ENTER key will activate the choice. For example, to change the ion voltage (or filamentbias)
of the spectrometer tube, the following sequence of key presses are necessary. lonvoltage (filament
bias) appears under Manual Calibration (Menu 2, Option 2).

Press the OPTION key (activates the menus).

Continue pressing the NEXT key to advance to the CALIBRATION menutitle.

Press ENTER to activate the menu.

Continue pressing the NEXT key to advance to MANUAL CALIBRATE menu title.

Press ENTERto activate the menu.

Continue pressing the NEXT or PREVIOUS keys to getto the ion voltage (filament bias) sub
menu.

7 Press ENTERto activate the menu.

N WN =

Atthis point, the operator can enter the desiredion voltage using digitkeys 0 through 9 followed by the
ENTER key, or scrolling up or down to the desired voltage. Once satisfied with the ion voltage, the
operator can exit the Program mode by pressing the OPTION key again or continue to change other
parameters.

4-6 MENUDESCRIPTIONS

Table 4-2lists all ofthe menus usedin the microprocessorfor the 956 Leak Detector. Each menu, with
its options and sub-options, is described in detail in following paragraphs.

Table 4-2. Listof Menus

Menu No. Title Menu No. Title

1 Zeroing 13 Recorder Output

2 Calibration 14 Serial Port Control
3 Standard Leak 15 Date and Time

4 Log/Linear Select 16 System Wake Up

5 Audio Controls 17 Sniffer Control

6 Xferto-Fine Test 18 Pump Options

7 Reject Setpt Controls 19 Service Information
8 Keyboard Controls 20 . Security Control

9 Display Controls 21 Service Statistics
10 Display Units 22 Manual Controls

11 Sequencer 23 System Initialization

12 Options Control . 24 Software Control

Menu 1-Zeroing

Option 1 Auto Zero Leak Rate <0
1 Disable
2 Enable
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This menu refers to the ground reference of the helium signal. The hardware and software have the
combined ability to shift the zero reference of the preamplifier by approximately 3 x 107atm cc/sec.

Asthe vacuum system is used, the background willincrease or decrease with time. Selecting Option
1 (Auto Zero Leak Rate < 0), the operator can let the leak detector automatically compensate for
decreasing background and adjust the leak rate to the proper zero reference.

Auto Zeroing accomplishes the following.

«  Zeroes the leak detector when the leak rate falls below 0.0 by 2% ofthat scale.

. Zeroes the leak detector within 0.5% of any scale.

. Displays the ZEROING message during the process.

. Disables the function keys such as VENT, STD LK, and CAL during the zeroing proc-
ess.

Menu 2 - Calibration

Option 1 Auto Calibrate
1 Disable Calib. Key D
2 Enable Int. Leak
3 Enable Ext. Leak

Option 1 - Auto Calibrate

This menu definescalibration techniques available to the operator. IfOption 1-1is selected, pressing
the CAL key will produce an audible beep indicating anillegal or inoperable key press.

If Option 1-2is selected, pressing the CAL key will initiate the following auto calibrate sequence with
theinternalleak providedtheleak detectorisinthe TEST mode. Duringtheauto calibration procedure,
the VENT, ZERO, and STD LEAK are disabled.

. Turns onthe standard leak

. Scans the ion voltage (+210t0 +320V DC = 10%)

. Scans the ion voltage to find the maximum signal

. Sets the ion voltage to that peak or indicates an error message

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

. Turns offthe leak

. Zeroes the display. Valves may be automatically sequencing during this process

If Option 1-3is selected, an external leak can be used to calibrate the leak detector. The value ofthis
leak should be placedin Option 2 sothatitcan be usedinthe gain calculations. This procedure follows
the same sequence as in Option 1-2 except for the following user intervention.

. The external leak with valve open should be placed in the test port before the system
is pumped down.
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. When the leak detector is inthe FINE TEST mode and inits most sensitive range, the
CAL key can be pressed to initiate the CALIBRATE process.
. No further action is required by the user to complete the process.
. For best results, an external leak with a value of -6 range to -8 range should be used.

Menu 3 - Standard Leak

Option 1 Internal Standard Leak Value

Option 2 External Standard Leak Value

Option3 Enable Leak
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 tem-
perature changes.

Option2canbesettoavalueofacalibratedleakusedatthetestport. Thevaluesetinthis optionisused
during Auto Calibration with an external leak.

Menu 4 - Log/Linear Select

Option 1 Log
Option 2 Lin (Linear) D

This menu allows the operator to set the bar graph scale output (log or linear) to be selected to the
desired choice when the leak detector is powered up.

Menu 5 - Audio Controls

Opton1  Audio Setpoint Value
Option 2 Audio Volume (10to 255)

Option 1 ofthis menu allows the operator to set the value at which the audio will turn on if armed. The
following criteria describes the audio set point.

. Theaudioisturned onforvalues greaterthanthe setpointandturnedoffforvaluesless
than the set point.

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

. Whenthe audio set pointis armed, the AUDIO ON lightwillflash to indicate that the set
point alarm is armed. ‘

. Iftheaudioison (enabledbythe AUDIOKkey), the setpointcannotbe armed by pressing
the AUDIO SET PTS key.

. Ifarmed and the leak rate is greater than the set point, the AUDIO on hght will go from
the flashing state to the solidly lit state.

. Turning off the audio does not disarm the set pomt itturns offthe AUDIO ON and the
sound only.
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Option 2 allows the operator to adjust the volume level that can be applied when the leak detector is
powered up and the audio is first turned on.

Menu 6 - Transferto Fine Test

Option 1 Hold in Gross Leak
Option 2 Xfer to Fine Leak

Option 1 allowsthe operatortosettheleakdetectorto stay inthe GROSSLEAKTEST modeonly. This
state is retained upon every power-up.

Option 2 allows the operator to setthe leak detector to transfer (Xfer) tothe FINE LEAKTEST mode if
pressure and leak rate conditions are met. Asin Option 1, this state is retained upon every power-up.

Menu 7 - Reject Set Point Controls

Note

A'Standard Leak On" message overwrites the "Reject” message. If a standard leak
is used to check the Reject Set point, the reject message will not show until the leak is
closed (press the LEAK button).

Option 1 Reject Setpoint #1
Option2 Reject Setpoint #2
Option3 Reject Setpoint #3
Option 4 Reject Setpoint #4
Option5 Reject for Set Point # (#1 to #4)

Option 6 Setpoint Hysteresis (5% to 50%)

Options1 through4allowtheoperatortosetvaluesforfourindependentrejectsetpoints. Eachsetpoint
directly controls the action of the four optical isolators whose outputs are connected to parallel I/O
connector J10.

Option5allowstheoperatortosetthemain rejectsetpointindicatormessagetoanyofthefoursetpoints
available (#1 through #4).

Option 6 allows the operatorto setthe hysteresis value to all the set points except the audio set point.
For example, if the hysteresis was set to 10 % of full scale and the set point was setat3.0x 107, then

the reject setpointwilltripfor leak rate values greaterthanor equalto3.0x 107 foranincreasingsignal
and untrip when the leak rate falls below 2.0 x 107 (10 percent of full scale) for a decreasing signal.

Menu 8 - Keyboard Controls

Option 1 Active Keys Control
1 Front Panel
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1 Disable
2 Enable D

2 Parallel Port
1 Disable D
2 Enable

3 Host Computer
1 Disable D
2 Enable

Option 2 Key Press Beep
1 Disable
2 Enable D

Options 1-1 and 1-2 select the location (s) of the source of the input commands.

Option 1-1-1 disablesthe START, VENT, AUTO/MAN, AUDIO ON/OFF, ZERO, CAL, LEAK,
SCALE, AUDIO SET PT keys and the GROSS LEAK (Gross Leak Hold/Xfer Fine Test func-
tions) key. The programming mode 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 the parallel I/O connector J10. The outputlines are
always active.

Option 1-2-2 enables the parallel inputs on the parallel I/O connector J10.

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

. Two beeps will be heard to indicate an illegal or not active key press.
Threebeepswilibeheardtoindicateanerrorthatchangesthestateoftheleakdetector.
These beeps are not associated with key presses.

Note

Rapid entry ofconflictingcommands (e.g., START/VENT/START) willcauseaPlease
Wait message to be displayed.

‘Option2-2 enablesthe key press beep. Pressingany key onthe front panel will produce asingle beep
‘to acknowledge the key. Other beeps will be heard as indicated in Option 2-1.

Menu 9 - Display Controls
Option 1 Alpha-numeric Display

1 Nothing D
2 Leak Rate
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3 lon Gauge Pressure
4 Test Port Pressure
Option2 Hold Mode Display
1 Nothing D
2 lon Gauge Pressure
3 System TC Pressure
4 Test Port Pressure
Option3 Languages
1 English D
2 French
3 Spanish
4 German
5 - ltalian
Option 4 Range Stop0to9

Menu 9 allows the manipulation of the alpha-numeric displays. The first line of the alpha-numeric
display describes the current state of the leak detector and the events taking place. This line is not
controllable except for Options 2 and 3.

Options 1-1 through 1-4 apply to the information thatcanbe displayed on the secondline ofthe alpha-
numericdisplay.

Option 1-1 allows the operator to keep the second line blank when the leak detector is inthe
TESTmodeexceptfortheleakrate unitssothatthe displaydoes notdistractthe opera-
tor with too much information.

Option 1-2 allows the operator to display the leak rate value to two decimal places thus giving
more resolution.

Option 1-3 allows the operator to display the last reported system pressure from the iongauge
when the leak detectoris inthe TEST mode.

Option 1-4 allows the operator to monitor the testportpressure when the leak detectorisinthe
TEST mode.

Options 2-1 through 2-4 allow the operator to display the various system pressures when the leak
detector is in the Hold mode.

Options 3-1 through 3-5 allow the operatortodisplay all the alpha-numeric messagesinthe language
selected.

Menu 10 - Display Units

Option 1 Leak Rate Units
1 Atmcc/sec D
2 Oz Freon/yr
3 Pascal m¥sec
4 Torrliters/sec
5 Air equivalent
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Option 2 Pressure Units
1 Torr D
2 mbar
3 Pascal

Menu 10dealswiththe unitsofthenumericalinformationreportedonthedisplays. litheexponentvalue
becomespositiveorsmallerthan-9duetounitsselectedotherthanatm/ccsec,the exponentisblanked
andthefullvalue willappearonthe alpha-numericdisplay. lftheleakrate onthe alpha-numericdisplay
isdisabled (Option 9-1-1), then the leak rate will be 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 to enter a constant multiplier for units not commonly used. When this
optionis selected, the words “other units” will appear on the second line of the alpha-numericdisplay.

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

Menu 11 - Sequencer

Option 1 Sequenced Cycle

1 Disable D

2 Enable
Option 2 RoughTime (2secto 200 sec)
Option3 TestTime (3secto 720 sec)

Menu 11istobe usedwhenrepetitive testingis requiredwhich give passorfailresultsonly. Thismenu,
inconjunctionwith Menu 14, Option4, makesavery powerfultool forautomatictestingandlogging test
results on aprinter.

Option 1-1disablesthesequencedcycleoperation;theleakdetector therefore operatesasastandard
leak detector.

Option 1-2 enables the sequenced cycle operation with the following rules.

. Pressing the START key initiates the cycle.

. The test portis rough-pumped to get to the TEST mode.

. Toallowzeroing, calibration, etc.,pressthe ZERO, CAL, orLEAKkeysduringtherough
pumping. The cycle is interrupted until the VENT key is pressed.

. Ifroughouttime expires, the systemreverts tothe HOLD mode andrejects the sample.
Pressing the VENT key terminates the cycle.

. Onceinthe TEST mode, the system waits for the testtime to expire, atwhich point the
leak rate is compared with the reject set point.

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

. If the leak rate is greater than the reject set point, then the message “Failed” appears

onthedisplayandthe systemrevertstothe HOLD mode. The cycleisterminatedwhen
the VENT key is pressed. '
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Option2allowsthe operatortosetthemaximumroughouttime. iftheroughouttime expires, the system
reverts to the HOLD mode and rejects the sample. Pressing the VENT key terminates the cycle.

Option 3 allows the operator to setthe maximum time in test before making the set point comparison.
This is to allow the signal to settle down.

Menu 12 - Options Control Display

Option 1 Gross Leak (factory-set, for user information only)
1 NotInstalled D
2 Installed
Option2 Vacuum System Type (factory-set, for userinformation only)
1 Diffusion Pump D
2 Turbo Molecular Pump

Option 1 instructs the leakdetector to functionasanongrossleakmachine. Fine Leakranges from 10
x 10+to0 0.2 x 10+are available to the user.

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

Option 2instructs the leak detector regarding the type of pump (diffusion pump or turbo pump) in the
vacuum system.

Menu 13 - Recorder Output

Option 1 Leak Rate OutputScale
1 Log
2 Linear D

3 Linear with Offset
Option2 Recorder Output Signal

1 Leak Rate D
2 System Pressure
3 Test Port Pressure

Option 1 applies to the leak rate at the recorder output only.

Option 1-1 allows the operatorto selectthe log scale forthe recorder output; the outputis scaled 1 volt
perdecade. 100 mv corresponds 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 1-3adds anoffsettoproduce amid9range signal. Thismakes AVS recordings possible sothat
positive and negative background shifts of the vacuum system can be recorded.

Option 2-1 allows the operator to output the leak rate signal to the recorder output.
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Option 2-2 allows the operator to output the last reported ion gauge pressure measurement to the
recorder output. This allows the operatorto monitoriong-term systempressure performance.
Pressure range is from 760 Torr to 1 x 10 Torr. If the filament is off, then the pressure is
measured from the system thermocoupie; if the filamentis on, then the pressure is measured
from the ion source/gauge. Output approximately corresponds to 1V per decade starting at
1000 Torr. OV =1000Torr; 9V=1x10*Torr.

Option2-3allowstheoperatortomonitorthetestportpressureontherecorderoutput. Again, theoutput
corresponds to 1V perdecade from atmosphere to 1 x 10*Torr. OV =1000Torr;6V=1x10?
Torr. '

Menu 14 - Serial Port Control
Option 1 Baud Rates

1 1200 Baud
2 2400 Baud

3 4800 Baud D
4 9600 Baud
Option 2 Data Word Size
1 5 bits
2 6 bits
3 7 bits
4 8 bits D
Option 3 Parity
1 None D
2 Odd
3 Even
Option 4 Stop Bits
1 One D
2 Two

Menu 15 - Date and Time

Option 1 Set Date Mo/Day/Yr (to 12/31/2086)
Option2 Set Time Hr:Mn:Sec :
Option3 Date/Time Format
1 USA Format D
2 European Format
Option4 Time Format
1 12 Hour D
2 24 Hour

Option 1 allows the operatorto view and setthe currentmonth, day, andyear. Twodigits forthe month,
twodigits forthe date, andfourdigits forthe yearmustbe completely enteredtobe acceptedby theleak
detector. Proper setting of the date allows the software to display maintenance requirements if re-
quired.

Option2allowsthe operatorto view andsetthe currenttimeinhours, minutes, andseconds. Twodigits

6999-09-720 4-31



Section IV
Operation

eachforhours, minutes, and seconds mustbe completely enteredto be acceptedbytheleakdetector.
This allows the software to turn on the instrument at the required time, etc.

Option 3 allows the operator to select AM or PMif a 12-hour formatis selected.
Option 4 allows the operator to select the 12-hour or the 24-hour timekeeping format.

Menu 16 - System Wake Up

Option 1 Wakeup Time (00:00 to 23:59)

Option2 Monday
1 Disable D
2 Enable

Option3 Tuesday
1 Disable D
2 Enable

Option4 Wednesday
1 Disable D
2 Enable

Option5 Thursday
1 Disable D

_ 2 Enable

Option 6 Friday
1 Disable D
2 Enable

Option7 Saturday
1 Disable D
2 Enable

Option 8 Sunday
1 Disable D
2 Enable '

Option 1 allows the operatorto setthe time atwhich the leak detector shouldbe ready foruse. The leak
detector will then turn at the set time to ensure stability at the time required for use.

Option 2 allows the operator to select AM or PMfor turn-ontime. In a24-hour format, this selection is
not required.

Options 2 through 8 allow the operator to select the specific day(s) on which the leak detector will be
turned on automatically. The leakdetectorwill be atthe System Ready level on each Enable-selected

day.

Menu 17 - Sniffer Control

Option 1 Sniffer Enable
1 Disable D
2 Enable

Option2 Sniffer Zero Rate (10 sec to 99.9 seconds/decade)

4-32 ' 6999-09-720



Section IV
Operation

Menu 17is very usefulwhere excessive use of helium causeslarge ambientheliumbackgroundshifts.
This option allows the operator to set the rate at which the leak rate display will be driven to zero. Any
positive or negative trends are instantly transferred to the display with the response time choseniin
Menu 2, Option 2-4. Once the value appears on the display, itis reduced to 0 atthe rate choseninthis
menu. If the leak detector is in the MANUAL mode, the zero will be adjusted to the decade selected.
If the leak detector is in the AUTO mode, the zero will be in the most sensitive range possible.

Option 1 enables or disables the sniffer zero control.

Option 2 allows the raie atwhich the display is zeroed in seconds/decade.

Menu 18 - Pump Options

Option 1 Rough Pump Control
1 Disable D
2 Enable
3 Enable For Rough Only
Option2 Rough Pump Rate (factory-set, for user information only)
1 7CFM D
2 11 CFM
Option 3 External Pump Control
1 Enable
2 Enable For Rough Only D

Menu 18 controls the large rough pump and the associated valving. The size of the pump and when
itis connected to the foreline determines the degree of sensitivity or flow spilit.

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, vaive V11
opens giving additional pumping capability to hold large chambers in the TEST mode. The operator

- mustthen selectOption2to enter the propersize offore pumpinstalledinthe leakdetector. Therewill

‘be a loss of sensitivity in this mode.

Option 1-3, Enable For Rough Only, closesvalve V11inthe TEST mode and selects only the 1.2 CFM
fore pump. This allows maximum sensitivity.

Option2permitsthe operatortoenterthesize ofroughpumpthathasbeeninstalled (7 or 11 CFM). This

~ will produce aloss in sensitivity; however, electronic gain is automatically added based on the size of

the pump selected.

Option2-1 selectsthe 7 CFMpumpsize forthe large rough pump. Thiswillproduce alossinsensitivity
of afactor of 5 (approximately); however, electrronic gain is automatically added .

Option 2-2 selects the 11 CFMpumpinstead of the 7 CFMpump as describedin Option2-1. Theloss
of sensitivity in this case is approximately a factor of 7. Again, the leak detector automatically adds
electronicgain.
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Option 3 allows one additional large pump to be controlled as described in Option 1. This pumpis not
intended to substitute for the gross leak option. This user-supplied pump could be connected to the
blanked-off port inside the right cover. An electronic valve shouldbe placed between theportandthe
pumpsuchthatthevalvecanbe controlledbyalogicsignal availableatpins 11and 12 ofconnectord13.

Option 3-1 applies alogic O signal atpins 11 and 12 of connector J13 such that the valve can remain
openintheFine Testranges. Thisisanopen collectoroutputcapable ofsinking5mAthrough4.7K(see
schematics). When ENABLE isselected, the software gainis automatically applied tocompensate for
the decrease in signal (see Option 4 of this menu).

Option3-2appliesalogic 1 atpins 11and12ofconnectorJi3toclosethe externalvalveintheFine Test
ranges. Selecting“ENABLE - Rough only”allows alarge pumping capacitytoroughouttestchambers
and, once in the Fine Test mode, the valve closes to maintain the sensitivity.

Menu 19 - Service Information

Option 1 Salesman’s Name
2 Salesman’s Phone
3 Service Phone

Option1 allowsentry ofthe salespersonsname upto 18 characterslong. To enterthe name,pressand
hold the scroll keys (up or down arrow) until the appropriate letter appears on the display then press
ENTERtoacceptthe characterand advancethe cursortothe nextcharacter. Afterenteringthe name,
press and hold the scroll key until the ( . ) (decimal point) appears on the display. Press ENTER to
terminate the entry field.

Option 2 allows entry of the salespersons telephone number. Press and hold the scroll key until the
appropriate numbers appear in the display. Press ENTER to accept the number and advance the
cursortothe nextnumber. Afterenteringthenumber, press andholdthescrolikey untilthe( . ) (decimal
point) appears on the display. Press ENTER to terminate the entry field.

Option3allows entryofthe Varian National Service Centertelephone number (1-800-882-7426). The
number can be entered as described in Option 2.

Menu 20 - Security Control

Option 1 Display Security- Level (0to 6)
2 Level1 . (0000 to 9999)
3 Level2. (0000 to 9999)
4 Level3 (0000 to 9999)
5 Service Level (0000 to 9999)
6 Factory Level
7 Engineering Level
8. Set Level 1 Password (0000 to 9999)
9 Set Level 2 Password (0000 to 9999)
- 10 Set Level 3 Password (0000 to 9999)
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Menu 20 is one of the most useful menus through which the degree of flexibility of the leak detector is
controlled. Through this menu, unauthorized changing of critical system parameters can be pre-
vented. Thismenuisdividedintosix levels of security; levels 1,2, and3 are intended forcustomeruse,
whilelevels4,5, and6 are consideredfor Varianuseonly. Level5securityis forfactory setupwhilelevel
4isforthe Varian salespersonto enter service informationinto Menu 19. Levels 4,5, and 6 will notbe

described any further.

Whentheleakdetectorisshipped, thepasswordforLevels 1,2,and3are setto 1000. Afterverification,
the security passwords for Levels 2 and 3 should be changed to any two different, unique, four-digit
numbers. A copy of these numbers should be keptin a safe place for later use, if required.

The following is a complete list of menus that can be changed under Levels 1, 2, 3, and 4.

Level 1

Menu 8, Option 2
Menu 11, Option 1

Key Press Beep
Sequenced Cycle

Level 2 - All of the following including those in Level 1

Menu 1

Menu 2, Option 1-1
Menu 2, Option 1-2
Menu 2, Option 1-3
Menu 2, Option 2-1
Menu 2, Option 2-2
Menu 2, Option 2-3
Menu 2, Option 2-4
Menu 4

Menu5

Menu 6

Menu7

Menu 8, Option 1
Menu 9

Menu 10

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

Menu 17, Option 1
Menu 17, Option 2

6999-09-720

Zeroing (Complete)

Disable Calibration Key
Enable for Internal Leak
Enable for External Leak

lon Voltage

Emission Current
Calibration Gain

Response Time

Log/Linear Select

Audio Controls (Setpoints)
Transfer to Fine Test

Reject Set Point Controls
Active Keys Control (Complete)
Display Controls (Complete)
Display Units (Complete)
Rough Time

TestTime

Leak Rate Output Scale
Recorder Output Scale

Set Date Mo/Day/Yr

Set Time Hr:Mn:Sec
Date/Time Format

Time Format

System Wakeup (Complete)
Sniffer Enable

Sniffer Zero Rate
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Menu 20, Option 5 Set Level 1 Password

Menu 20, Option6  SetLevel 2 Password
Menu20,Option7  SetLevel 3 Password

Menu 22, Option 1-1  lon Voltage

Menu 22, Option 1-2  Repeller Voltage

Menu 22, Option 1-3  Variable Focus

Menu 22, Option 1-4 Emission Current

Menu 22, Option 1-5 Calibration Gain

Menu 22, Option 1-6  System TC Gain

Menu 22, Option 1-7 Test Port TC Gain

Menu 22, Option 1-8 lon Gauge Gain

Menu 22, Option 1-9 Temperature Sensor Gain
Menu 22, Option 1-11 Gross Leak Transfer Set Point
Menu 22, Option 1-12 Fine Leak Transfer Set Point
Menu 22, Option4-1  Filament Select

Level 3 - All of the following including those in Levels 1 and 2

Menu 3, Option 1 Internal Standard Leak Value
Menu 3, Option 2 External Standard Leak Value
Menu 14, Option 1 Baud Rates

Menu 18 " Pump Options

Menu 20, Option7  SetLevel 3 Password

Menu 22, Option 1-14 Zero Offset

Menu 21 Service Statistics

Menu 22, Option 1-10 Ejector Stage Gain

Menu 22, Option 1-13 Diffusion Pump Voltage
Menu 22, Option 2 Pump Controls
Menu22,Option3  Valve Controls

Menu 22, Option4-2 Emission Level

Menu 22, Option 4-3 lon Gauge Relay

Menu 22, Option4-4 D.P.High Power

Menu 23, Option 1-1  Reset Options

Menu 23, Option 1-3  System Restart

Level 4 - All of the following including those in Levels 1,2,and 3
Menu 19 Service Information

Menu 23, Option 1-2 Warmup Abort
Menu 23, Option 1-4 Memory Fill Value

Menu 20, Option 1displaysthecurrentsecuritylevel inwhich theleakdetectoris operating. Thisisonly

adisplayable number 1 through 6.

Option 2 sets the leak detector into the mostlimited access form (Level 1). The password forthislevel

should be left at 1000.
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Option 3 setsthe leak detectorto Level 2access mode. The system parameters listed inthe previous
table can be changed under Level 2 security.

Level 2 is intended for the supervisor who may want to set the machine to a unique set of system
parameters. Initially, the password for this level is 1000, but should be changed to a different, unique,
four-digit number such as the last four digits of the supervisor’s Social Security number, for example.

Menu 20, Option 4 sets theleak detectorto Level 3 security. Thislevelis intendedforin-house service
personnel. Thesystem parameters listedinthe previoustablecanbe changedunder Level 3security.
Again, The as-shipped password is set to 1000; the number should be changed to adifferent, unique
four-digit number.

Option 5 displays and/or sets the Level 1 security password. Service Level or higher security access
is required to see or changefit.

Option 6 displays and/or sets the Level 2 security password. Service Level or higher security access
is required to see or changeit.

Option 7 displays and/or sets the Level 3 security password. Service Level or higher security access
is required to see or change it. :

Menu 21- High Vacuum Run Time

Onthe956leakdetectorfittedwithaturbopump,the clockisfactory-setatOhoursandbeginsoperating
when the leak detector is started. The clock can be reset by personnel with Level 4 security.

Menu 22- Manual Controls

Option 1 System Calib. Controls
1 lon Voltage (210Vto 320V)
2 Repeller Voltage (lon Voltage to lon Voltage + 150)
3 Variable Focus (Filament Bias to Fil. Bias + 150V)
4 Emission Current (0.2mAto2mA)
5 Calibration Gain (1.0to10) .
6 Response Time (0.05 sec to 10.00 sec)
7 System TC Gain (1.00t0 2.00)
8 Test Port TC Gain (1.00 to 2.00)
9 lon Gauge Gain (0.80t0 2.00)
10 Temp. Sensor Gain (0.80t0 2.00)
11 Ejector Stage Gain (0.80t0 2.00)
12 Gross Leak Transfer Set Point (0.1 Torr to 500 Torr)
13  _FineLeak Transfer Set Point (20 mTorrto 500 mTorr)
14 Diff. Pump Voltage (40.00V 10 68.00V)
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15 Zero Offset (0 mV to 255 mV)
16 Temperature Offset (Degrees C)
Option2 Pumps Control
1 Fore Pump
1 Off
2 On
2 Rough Pump
1 0)i
2 On
3 External Pump
1 Off
2 On
4 Turbo Pump
1 Off
2 Low Speed
3 High Speed
Option 3 Valves Control
1 Set Valves States
1 All Valves Closed
2 Vent State
3 Roughdown State
4 Gross Leak State
5 Fine Leak State
6 - Hold State
2 Set Individual Valves
1 Roughing Valve V1
1 Close Valve

4-38 -

2 Open Valve
2 Test Valve V2

1 Close Valve

2 Open Valve
3 Vent Valve V3

1 Close Valve

2 Open Valve

4 Ejector Bypass Valve V4
1 Close Valve
2 Open Valve

5 Std. Lk. Valve V5

1 Close Valve

2 Open Valve
6 Isolation Valve V6

1 Close Valve

2 OpenValve
7 Gross Lk. Valve V7
1 Close Valve
2 Open Valve
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8 Ext. Rough Valve V11
1 Close Valve
2 Open Valve
Option 4 Other Controls

1 Filament Select
1 Filament #1 D
2 Filament #2

2 lon Gauge
1 Disable D
2 Enable

3 High Voltage
1 Off D
2 On

4 D.P. High Power
1 Off
2 On

Menu 23 - System Initialization

Option 1 Reset Options
' 1 Enter Reset Password
Option 2 Warmup Abort
1 Continue Warmup

2 Abort Warmup
3 System Restart
1 Do Not Restart
2 Restart System
4 Watchdog Enable
, 1 Disable
2 Enable
5 Reset Option Checksum
1 Do Not Reset
2 Reset Checksum

Menu 24 - Software Control
For factory use only, not available to user.
4-7 DIPSWITCH

As shown in Figure 4-11, afour-position DIP switch has been added to a small PC board on the CPU
board. The switches are set at the factory when the leak detector is configured for specific customer
requirements.
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Switch When Open When Closed

1 11 CFM Pump Installed 7 CFM Pump Instalied

2 Std Leak Installed No Leak Installed

3 Gross Leak Installed No Gross Leak Installed
4 Turbo Installed Diffusion Pump Installed

Printed circuit boards provided with earlier software cannot be used with Revision 119 software; a
reworked board is necessary.
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Figure 4-11. DIP switch positions and location on CPU boérd.
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SectionV
Maintenance, Repair, and Calibration

SECTIONV

MAINTENANCE, REPAIR, AND CALIBRATION

5-1 SCOPE

Quality test equipment, such as the Varian 956 Portable Mass Spectrometer Leak Detector, requires
periodic maintenance, calibration, and checks to insure reliable operation. This section describes
these procedures and the corrective steps to be taken should the proper findings be unobtainable
through minor adjustments. Table 5-1 lists the area of maintenance, action to perform, frequency of
action, the reference paragraph for step-by-step instructions, and the page number on which itis
found.

Table 5-1. Maintenance actions to perform

AREA OF ACTION FREQUENCY PARA.
MAINTENANCE TO PERFORM OF ACTION REF. PAGE
Calibration Sensitivity check Daily , 5-2-1 5-2
Cold Trap Check level and fill Daily 5-3-1 5-8
Forepump and Check for proper Weekly 5-2-3 5-3
roughpump oil level - level and condition
Forepump Flush and oil change Semi-Annually * 5-2-4 a) 5-4
Roughpump Flush and oil change Semi-Annually * 5-2-4 b) 5-7
Turbo pump, V70 Maintenance-free Refer to Varian manual 87-900-860-01
Controller, V70 Refer to Varian manual 87-900-868-01
Spectrometer tube  Removal, disassembly, Annually 5-3-6 5-12

cleaning, reassembly,

installation
‘Mechanical Purging As required 5-3-2 5-10
pumps
Cold Trap Cleaning As Required 5-3-1 5-8
(if installed)
Thermocouple - Cleaning/replacement As required 5-3-3 5-10
gauges 5-3-4 5-11
System vacuum Replacement As required 5-3-12 5-21
manifold
lon Source Replacement As required 5-3-5 5-12

* or as required
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5-2 SCHEDULED MAINTENANCE

Scheduled maintenance is maintenance performed on a regular basis and is usually considered
preventive innature. The leak detector will operate atits peak when these maintenance (preventive)
procedures are performed at their scheduled intervals.

5-2-1 Daily

The calibration and sensitivity check should be performed at the beginning of each workday, shift, or
as local conditions dictate. Successful completion of the following Calibration and Sensitivity Check
assures the operator of the leak detector’s integrity. -

Note

Duringthefirsthourofwarmup, systemparameterssuchaspressureandtemperature
may notbe fully stable under some conditions. Therefore, Varianrecommends thatthe
leak detector be calibrated after the system has stabilized even though the system is
sensitive to helium and can be used for leak-checking immediately after warmup.

1 Turn on the leak detector.

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

3 Turn on the calibrated leak by pressing the LEAK button. Check that the leak detector is
sensitive to helium;if not, refer to Troubleshooting, Not Sensitive 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 be improved by using the following manual tuning procedure.

5-2-2 Manual Tuning.

The manual tuning procedure is amethod of increasing spectrometer tube sensitivity to helium. Over
time, spectrometer tube parameters may change slightly; adjustment may provide a way to improve
performance.

1 Allow the leak detector to warm up for at least one hour.

2 Place the leak detecior in the TEST mode with the calibrated leak on.
3 In Menu 22, Calibration, adjust the ion voltage (filament bias, Option 1-1), focus (Menu 22,

Option 1-3), and the repeller (Menu 22, Option 1-2) to maximize the display.
4 Press the CAL button. Checkif the calibration gain decreases (Menu 22, Option 1-5).

CALIBRATION AND SENSITIVITY CHECKS AND MANUAL TUNING COMPLETE
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5-2-3 Weekly
a) Forepump and roughpump oil level check

Both the forepump and the roughpump are equipped witha sightglass through which the oillevelcan
be checked. The forepump oil level sightglass is accessible through the rear of the pump enclosure;
theroughpumpsightglassisaccessible throughtheside ofthepumpenclosure. Withthepumpmotors
running, the proper oillevelis indicated when the oil covers the lower half of the sight glass. Ifitis low,
fillitto the proper level with mechanical pump oil, Varian part no. 0491-K7516-302.

'b)  Condition of oil

If the oil has amilky or frothy appearance in either the forepump or the roughpump, itis an indication
of excess water in the oil. An oil change is therefore in order; proceed as discussed in the following
paragraphs.

c) Forepump Qil Chan

Varian recommends thatthe forepump flush and oil change be performed semi-annually orwhenever
the vacuum system mustbe cleaned and accessibility tothe Forepumpis easiest. The following steps
describe the proper method of changing the oil in the Forepump. '

Tools and supplies required:

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

Hotoilwillburnthe skin. Service in this areamustbe performedby authorized person-
| nelonly.

3 Remove the fill plug.

4 Use the forepumpdrain guide (provided nearthe forepump) to guide the oilaway fromthe leak
detector and into the drain pan (see Figure 5-1).
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DRAIN GUIDE

Figure 5-1. Fore Pump Flush and Oil Change

5 - Placethedrainpanunderthedrainguide thenremovethedrainplug. Afterthe oil has stopped
flowing, replace the drain plug. , :

6 Add fresh oiI.,through the fill port. Check that the oil levelis in the center of the sight glass.
7 Replace'the fill plug and turn on the leak detector.

8 Checkthe oil level in the forepump sight glass; the oil must be visible in the middle of the glass
when the pump is running.

5-2-4 Semi-annually
a) Fore pump flush and oilchange (See Figure 5-1)

Perform the fore pump flush and oil change in accordance with the following steps.
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Tools and supplies required:

10

11

Standard screwdriver, 4" to 6"

Adjustable wrench

Funnel

Drain 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 front and rear covers to exposé the fore pump.

Remove the leak detector top coverand the side cover near the metal tubes connecting both
pumps.

Detach both metal tubes from the vacuum manifold.

Unplug the fore pump from inside the basic module.

Remove three screws to separate the basic module from the pump modules. See Figure 5-1.
Carefully separafe the basic module from the fore pump module.

Remove the metal tube from the fore pump by removing the K-F clamp.

WARNING

Hotoilwillburnthe skin. Serviceinthis areamustbe performed by authorized person-
nel only. Stand back from fore pump before starting it.

CAUTION

Do not leave the fore pump on after the oil has stopped flowing. Damage to the fore
pump can occur if it is allowed to operate with no oil.

Place a suitable drain pan under the fore pump drain guide and remove the drain plug. Atter
the oil is drained, replace the drain plug.

With an offset funnel in place in the pump inlet (not the front fill hole), plug the fore pump into
aseparate supply, turniton,and SLOWLY pourinapproximately 1 cup of Varian pump oil, part
no. 0491-K7516-302.

Turn thefore pump off. Withthedrainpaninplace,remove the drain plugandthenturnthe fore '
pump back on. Allow the pump to drain, then turn the fore pump off.
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12 Replace the drain plug then fill the pump through the fill hole on top of the pump.

13 Remove the fore pump powerline from fhe separate supply and plug itinto the basic module.
The leak detector remains off.

14 Replace thebellows and KF flange on the fore pump. Be sure thereis avacuum-tightconnec-
tion.

15.  Replace the basic module.

16 .. Starttheleak detector and check the fore pump for proper oil level. The oil should be in the
middle of the sightglass when the pump is running.

FOREPUMP FLUSH AND OIL CHANGE IS COMPLETE

b) Rough pump flush and oil change (See Figure 5-2)

The rough pump oil should be changed semi-annually or when rough pump pressure of 50 milliTorr
cannotbe obtained. Flushing of the rough pump should precede adding new oil. When the weekly oil
levelcheckis performed, lookforamilkycolorinthe oil. Thisisanindication ofdirty oiland thatitshould
be changed. With the tools and supplies listed below, perform the rough pump flush and oil change
in accordance with the steps indicated in para. 5-2.

Tools and supplies required:

Slotted screwdriver, 4" to 6"

Nut driver, Spintite, 5/16

Allen wrench, 6-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 to cool for 20 minutes.
2 Remove the lower front cover and the lower right cover.

3 Loosen and remove the valve from the rough pump inlet by loosening the screw with a 6-mm
Allen wrench. Remove the KF clamp. :

WARNING

Hotoilwillburn the skin. Service inthis areamustbe performedby authorized person-
nel only. Stand back from the rough pump prior to pluggingitin.
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GAS BALLAST
VALVE

Figure 5-2. Rough Pump Flush and Oil Change.
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CAUTION

Do notleave theroughpumpon after the oil has stopped flowing. Damagetotherough
pump can occur if allowed to operate with no oil.

4 Unplug the rough pump from the cartpower enclosure andlocate a separate electrical supply.
DO NOT PLUG IN THE ROUGH PUMP AT THIS TIME.

5 Place asuntable drainpan(1,Figure5-2) underthe rough pumpdrain (2) andremove the drain
plug (3). Afterthe oilis drained, replace the plug.

6 With an offsetfunnel (4) in place inthe pumpinlet(notthe frontfilt hole), plug in the rough pump
(5) to turniton and SLOWLY pour in approximately 1 cup of VARIAN pump oul partno.0491-
K7516-302.

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

Reassembling and Filling the Rough pump.
8 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 wrench to tighten the screw
thus providing a vacuum-tight seal.

10 Check for: )
+ Properlevel of oil in sight glass window (filled half way).
» Propercolor of oil. Clean oil is light amber in color.
» Leaks atdrain plug or anywhere on or about the rough pump.

"THE ROUGH PUMP FLUSH AND OIL CHANGE IS COMPLETE

5-3 UNSCHEDULED MAINTENANCE

Unscheduled maintenance is that maintenance to be accomplished on an as-required basis. The
designcharacteristicsofthe Model 956 Leak Detectorare suchthatunscheduledmaintenance should
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be minimal. Strict adherence to scheduled (preventive) maintenance functions minimize unsched-
uled maintenance.

5-3-1 Purqin Ballasting) the Fore Pump or Rough Pum

There may be occasions when, due to a high moisture contentin the test pieces or the work environ-
ment, moisture may accumulate in the oil in either the fore pump or the rough pump or both. This
moisture exhibits some very obvious symptoms. The first symptom is the failure of the leak detector
totransferinto or to remain inthe FINE TEST mode. Other symptoms are areading of approximately

.50 milliTorr on the Test Port Pressure gauge when the leak detector is in the FINE TEST mode, dark-
ening of the pump oil, -and/orfroth (or foam) on top of the pump oil. '

Allthese areindications of the need to purge the pump; referto the following step-by-step procedures.
1 Remove the front cover to expose the pump.

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

3 Runtheleakdetectorfor30 minutesthenclosethegasballastvalve (1). Thisprocedure should
evaporate most of the moisture which is mixed with the oil. (This may produce undesirable oil
vapors in a closed room; exhaustthese vapors outdoors if possible). Ifitdoes not evaporate
the moisture, change the oil.

4 Check for the presence of froth or foam on top of the pump oil, as viewed in its sightglass.

5 Check also for proper coloration. The pump oil should be lightamberin color asviewedinits
sightglass. Ifitis not, change the oil.

6 Check that the test port pressure is below 20 milliTorr when the leak detector is in the TEST
mode (Menu 13, Option 2-2).

7 If symptoms persist, a pump flush and oil change is required. Refer to para. 5-2-3 for proper
procedure.

PURGING (GAS BALLASTING)—OF THE-FORE AND ROUGH PUMPS IS COMPLETE
5-3-2 System Therm | TC2) Cleaning/R
Thermocouple gauge cleaning may be necessary if the gauge has been contaminated and/or it
exhibits erratic pressure measurements due to outgassing. Ifthe gaugecontinues itserraticbehavior
after cleaning, replace the gauge.
Tools and supplies required:

Wrench, open-end, 9/16 inch

Freon TF

Methanol
Sealant (Torr-Seal)
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8

9

Press the SCRAM button and allow the leak detector to shutdown then turn the leak detecior
off.

Remove the top cover of the leak detector to gain access to the turbo pump.
Remove the connector from the system thermocouple gauge.

Remove the thermocouple gauge by unscrewing it from its elbow.

. Flush the gauge with Freon, empty it, then repeat with methanol.

Air-dry the thermocouple gauge thoroughly before replacing itin the turbo pump.

Lightly coat the threads of the thermocouple with Torr-Seal sealant then install the thermo-

.couple gauge by screwing itinto its elbow and tightening it firmly.

Install the connector on the thermocouple gauge.

Replace the top cover on the leak detector and turn it on. Wait ten minutes for it to warm up.

CLEANING/REPLACEMENT OF THE SYSTEM THERMOCOUPLE GAUGE IS COMPLETE

5-3-3 T

Port Thermo | uge (TC1) Cleaning/Replacemen

Tools and supplies required:

5-10

Freon TF

Methanol

O-ring, Parker partno. 2-110

Put the leak detector in the VENT mode.

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

Remove the connector from the test port thermocouple gauge.

Remove the thermocouple gauge by gently twisting it out of the testport; check that the O-ring

and its spacer are removed with the thermocouple.

Remove and discard the O;ring; retain the spacer.
Flush the gauge with Freon, empty it, then repeat with methanol.
Air-dry the thermocouple gauge thoroughly before replacing itin the test port.

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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8 Install the connector on the thermocouple gauge.
9 Replace the side panels and the top cover on the leak detector.
CLEANING/REPLACEMENT OF THE TEST PORT THERMOCOUPLE GAUGE IS COMPLETE
5-3-4 lon Source Replacement
Tools and supplies required:

Phillips screwdriver

Allen wrench, §/32-inch

lon Source (Varian part no. 82850-302)

Clean, lint-free cloths

Replacementoftheion source shouldbe accomplishedwhencleaningthe spectrometertube. Adjust-
ment is required when replacement is complete.

1 Remove theionsource fromthe leak detectorasdescribedin steps 1 through 9, Disassembly
of the Spectrometer Tube. ‘

2 ~ Checkthe ground slit plate; if contaminated, Varian recommends 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 Figure 5-3.

4 Ensure that pins 1 and 8 are parallel to the sidewall of the spectrometer tube.

5 Secure the flange cap evenly and firmly by tightening the four Phillips head screws.

6 Re-attach the spectrometer tube.

7 Turn on the leak detector; wait 30 minutes then use the manual tuning procedure to maximize

sensitivity (See para. 5-2-2). When the leak detector is tuned to helium, press CAL.
5-3-5 -Disassembly 0 fthe Spectrometer Tube
Tools and supplies required:

Phillips screwdriver
Allen wrench, 5/32-inch

To remove the spectrometer tube from the leak detector, proceed as follows.
1 Press the SCRAM button and let the leak detector cool down then turn the leak detector off.

2 Remové the top cover of the leak detector.
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10

11

12

13

- 14

15

Remove the side cover of the leak detector on the spectrometer tube side.
Unplug the preamplifier and the ion source.
Remove the Allen screws (1, Figure 5-3) from the spectrometer tube flange.

Rock the spectrometer tube gently to break its vacuum. Look for and carefully remove the O-
ring (2) under the flange. Note the position of the grounding strap.

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

Remeve the four Phillips head screws (3) that hold the flange cap (4) onto the ion source (5).

Firmlybutgently separate the flange cap (4) from theion source (5). Note the O-ring (6) onthe
ionsource;remove anddiscardboththe O-ringandtheion source (Varianpartno.82850-302).

Note

. Inthefollowing step, carefullynotetheposition ofthegroundslitplateinside the
ion source cavity. it mustbe replaced in exactly the same relative position.

Carefully remove the ground slitplate (7) from the ion source cavity with along screw-holding
screwdriver. Varianrecommendsinstallinganewgroundslitplate(see para 5-3-6forcleaning
instructions if a new plate is not available).

RemovethefourPhillipsheadscrews (8)thatholdthe flangecap(9) ontothe preamplifier(10).

Firmly but gently separate the flange cap (9) fromthe preamphfler (10). Note the O-ring (11);
remove and replace it.

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

‘Remove four 9/64 Allen head cap screws (12) thathold the flange cap (13) onto the analyzing

magnetassemblies (14). Remove anddiscard the O-ring (15). Be extremely carefulwith the
magnets; do NOT drop them and do NOT place them on a magnetic surface; putthemona

- clean cloth to preserve their magnetic properties.

DO NOT remove the enhancement magnets (16 and 17) from the body of the Spectrometer
tube. If the enhancement magnets become 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. Spectrometer Tube Exploded View.
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5-3-6

Cleaning the Spectrometer tube

Tools and supplies required:

5

Stiff-bristled brush

FreonTF

Methanol

Beartex or Scotch-Brite pads
Clean, lint-free cloths

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 parts with Alconox. Alconox is not compatible with alumi-
num and will cause damage. Use new O-rings wiped with a clean, lint-free cloth.

Use Beartex or Scotch-brite flexible abrasive pads to remove heavy deposits from the spec-
trometer tube body and especially from the ground slit plate if it is not to be replaced. Varian
recommends installing anew ground slit plate, however, for maximum reliability in the opera-
tion of the leak detector.

Wipe theinternalsurfaces ofthe spectrometertube bodywithaclothdampenedwith Freon TF.
Repeat with methanol.

Inspect the preamplifier. Wipe oily surfaces with a clean lint-free cloth dampened with Freon
TF. Repeat with methanol.

Carefully clean the analyzing magnet assembly. Use a small, stiff-bristled brush to clean
deposits off the yoke and a soft, lint-free cloth dampened in Freon TF to clean the magnets.
Repeatwith methanol. Be careful nottodamage the magnets, they arebrittle and chip easily.

Allow all parts to air-dry thoroughrly.

CLEANING OF THE SPECTROMETER TUBE IS COMPLETE

5-3-7

Refer

Tools and supplies required:

5-14

Allen wrench, 5/32-inch
Phillips head screwdriver
Screw-holding screwdriver
Clean, lint-free cloth

Spare parts kit L8395-301
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1 Installanew groundslitplate (7)carefully. Be surethatthe snapprongsfitsnugly andarefacing
up. Using along, thin screwdriver, align the slit at 90° with the side wall of the spectrometer tube.
Concentrically alignthe circularholein the plate withthe smallergunde holeinthebottomofthe
ion source cavity (see Detail A, Figure 5-3).

2 Wipe anew O-ring (6) and the mating surfaces with a clean, lint-free cloth and place the new
ion source (5) inits cavity by:

a placing the locating pin approximately in the center of the guide hole (Detail A),
b ensuring that pins 1 and 8 are parallel to the side wall of the spectrometer tube, and
c tightening the flange cap (4) evenly and firmly with the four Phillips head screws (3).

3 Wipe a new O-ring (11) and mating surfaces. Place the preamplifier (10) inits cavity with the
O-ringinplace. Orientthe preamplifiersoitis properly keyed. Tightenthe flange cap(9)evenly
and firmly using the four 9/64 Allen head cap screws (8).

4 Carefullyplacethe analyzingmagnetassemblyinitscavitywithanewO-ring. Besuretoplace
the magnets so that the arrow on the analyzing magnetsis perpendicular to the side of
the spectrometertube body. Checkthatthearrowisinthesamedirectionasthearrows
onthe spectrometertube body andenhancementmagnets(see Figure5-3). Again, wipe
the O-ring and mating surfaceswithaclean, lint-free cloth andtightenthe flange cap (5) evenly
and firmly.

5 Wipe a new mounting O-ring (2) and hating surfaces with a clean, lint-free cloth. Hold the
spectrometer tube with one hand and instali four Allen screws (1). Tighten the screws evenly
to insure a proper metal-to-metal seal. Remember to attach the grounding wire.

6 Attach the plugs forthe preamplifier and the ion source into their respective sockets. DONOT
INTERCHANGE THE PREAMPLIFIERAND ION SOURCE CONNECTORS.
7 Install the side cover of the leak detector.
8 Install the top cover of the leak detector.
_'-9 Start the leak detector, wait 30 minutes. Use the manual tuning procedure to maximize sen-

sitivity (para. 5-2-2) then calibrate the leak detector.
'‘ASSEMBLY OF THE SPECTROMETER TUBE IS COMPLETE
5-3-8 Enhancement Magnet Replacement/Adjustment Pr.

The enhancement magnets should never need replacement or adjustment. However, should the
magnets become chipped or broken during handling, proceed as follows.

1 Whilethe spectrometertubeisdisassembled fromthe pumping systemframe, securetherear

magnet (closestto the pumping system frame). Check thatthe arrow on the magnet matches
the direction of the arrow on the body of the spectrometer tube (see Figure 5-3).
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9

Attach the front magnetin the center of its recess and secure it loosely with a 9/64-inch Allen
wrench. Again, check that the arrow on the magnet matches the direction of the arrow on the
body of the spectrometer tube.

Securethespectrometertube tothe pumping systemframethenconnectall electricalconnec-
tions to the spectrometer tube. DO NOT INTERCHANGE THE CONNECTORS TO THE
PREAMPLIFIER AND THE ION SOURCE.

Turn on the leak detector and allow it towarmup for atieast 30 minutes.
Press the START button to put the leak detectorin the TEST mode.

Turn the calibrated leak on by pressing 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
Detector Not Sensitive To Helium.

Loosen the front magnet then adjust it by moving it very gradually. The leak rate wili be very
sensitive to magnet position. Maximize the signal then tighten the magnet carefully with a 9/
64-inch Allen wrench without moving the magnet.

Record 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 the calibratedleak on, watch the leak
rate meter and maximize the signal by adjusting these parameters. This step may be unnec-
essary ifthe magnetwas replaced withoutremoving the spectrometer tube or any ofits parts.

Press the CAL button.

5-3-9 Vacuum 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 control panel to unlock it then rotate the

panel forward and lift it carefully to expose two connectors.
Carefully unplug the ribbon connector on the leak detector side.
Carefully unplug the connector at the control panel then remove the front panel.

Remove the KF clamps attaching the foreline plumbing assembly to the fore pump and to the

* roughing pump.

Remove the front cover by pulling it up then out.

Disconnect the connector to the electronics located near the front of the leak detector.
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11

12

13
14
15

16
17
| 18
19

20

Disconnect the connector to the fans.

Ontheinside of the frame, remove the three no.6-32 nuts holdingthe fan shroud, thenremove
the fan assembly and the shroud as an assembly by pulling it straight back.

Unplug the 5-pin connector at the turbo pump.

Disconnect the calibrated leak ventline.

Remove the control panel support by removing four screws.
Remove the front bracket. |

Lift the vacuum system/circuit card assembly straight out.

Unplug all connectors from the vacuum system to the backplane.

" Separatethevacuum systemfrarhe fromthe circuitcardchassisby removingfive screws. See

Figure 5-4.

Carefully separate the vacuum system and circuit card assembly from main unit. Place on
clean workbench for further disassembly.

Use atleastone C-clamptosecure the vacuum systemframe vertically tothe end ofthe bench
for easy maintenance and disassembly. :

Varian recommends that the fore pump be flushed and charged with new oil at this time due to
its easy access. See para. 5-2.

An exploded view of the main components of the vacuum system (the turbo pump, the spec-
trometer tube, the thermocouples, and the valves is shown in Figure 5-5.

VACUUM SYSTEM REMOVAL IS COMPLETE

5-3-10 Disassembly of Calibrated Leak (Refer‘to Figure 5-6)

" Tools and supplies required:

Screwdriver
Adjustable wrench
Non-metallic O-ring lifter

1

6999-09-720

'Unplug the wires to the calibrated leak solenoid. Disconnectthe helium line (1). Retain the
gross leak rubber washer (2).

Separate the calibrated leak (3) and the 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 (6).

6 Unscrew the valve actuator (7) using a screwdriver.

7 Remove the valve plunger and spring (é).

8 Liftoutanddiscardthe valve body O-ring (9). DONOT SCRATCH THE SEALING SURFACE.
To clean the calibrated leak, refer to CLEANING THE VACUUM MANIFOLD.

DISASSEMBLY OF THE CALIBRATED LEAK IS COMPLETE
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5-3-11 Disassembly of Vacuum Manifold (Refer to Figure 5-7)

Tools and supplies required:

Screwdriver

Adjustable wrench
Spanner, Commercial
Non-metallic O-ring lifter

1

10

11

Leavethe forelinemanifoldassembly (1) mountedto sheetmetal frame untilall otherparts are
disassembled. .

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

Remove coil (4).

CAUTION

Inthe following step, use the commercialspanner; DONOT USEANYOTHERTOOL.
The valve stem can easily be bentor twisted rendering the valve inoperable and unre-
pairable.

Unscrew valve actuator (5) using commercial spanner.
Separate the valve spring (6) and valve seat (7).

Remove valve body O-ring (8) DO NOT USE ASHARP METAL TOOL,; it may damage the
sealing surface.

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

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

Remove the KF clamp at the test port. Disassemble itas shown in Figure 5-8. Discard all O-
nngs

Removethe testportthermocouple gauge (9) by gently twisting itwhile pullingthegaugebody.
Discard the O-ring (10) and save the washer (11).

Remove the gross leak nut (12) with a 9/16-inch open-end wrench. Remove the gross leak
assembly (13) by pulling it gently. Discard the O-ring (14) and the gross leak rubber washer
(15).
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Figure 5-7. Exploded View of Vacuum Manifold

6999-09-720
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6-0-0D00 (8-

Figure 5-8. Exploded View of Test Port
12 Remove four foreline flange mounting bolts. Discard the foreline flange O-ring.

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

DISASSEMBLY OF THE VACUUM MANIFOLD IS COMPLETE
5:3-12  Cleaning the Vacuum Manifold
Tools and supplies required:

FreonTF
Methanol
Clean, lint-free cloths or Kimwipes
Heatgun

1 Varian recommends thatwhen the turbo pump becomes slightly contaminated and takes too
long to pump down to the required vacuum, it should be cleaned (para. 5-3-1 6) to remove
contaminantsfromitsinternalsurfaces andre-lubricated (para.5-3-17) whenevertheforeline
is cleaned. '
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Replace all O-rings and rubber gaskets.

The following parts should NOT be soakedin Freon oralcohol, butwiped with acloth ornapkin
and a small amount of methanol.

Calibrated leak and calibrated leak valve assembly

Gross leak assembly

Valve plunger

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

Thetollowingparts shouldbe soakedinFreon, rinsedwithmethanol, thenthoroughlyair-dried.
Thermocouple gauge
Valve spring
Valve body
Thermocouple gauge washer
Gross leak nut
Vacuum manifold assembly

The metaltubestoboththe roughing pump (optional) andthe foreline pump shouldbe cleaned
by rinsing either Freon or methanol inside the tube, and then thoroughly air-dried with a heat
gun.

CLEANING OF VACUUM MANIFOLD IS COMPLETE

5-3-13

Assembly of Vacuum Manifold

Tools and supplies required:

Screwdriver
Spanner, Commercial
Spare parts kit 956-9901

5-24

CAUTION

Do notuse Freon TF or other solvents on O-rings. To do so causes deterioration and
reduces their ability to hold a vacuum. Wipe with aclean, lint-free cloth or use asmall
amount of diffusion pump oil.

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

InsertanewO-ringthen attach the foreline vacuummanifoldto the turbopump assembly using
the KF clamp. This connection provides vacuum manifold rigidity needed for further mainte-
nance.
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Assemble anewrubberwasher(15),andO-ring (14), theninsertthe grossieakassembly (13)
into its appropriate hole as shown in Figure 5-6. The O-ring is gently pushed in similar to a
thermocouple gauge and the other end is tightened with a 9/16 wrench.

AssembleanewO-ring(10)andwasher(11),theninstallthethermocouple gauge(9)bygently
pushing and twisting the gauge body into its appropriate hole.

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

.a Place the valve spring (6) on the valve actuator (5).
b Place a new valve actuator O-ring (8) in the vacuum manifold (1).
c ~ Screwthe valve actuator (5)into the vacuum manifold (1) with the valve spring (6) and

valve seat(7)inplace as shown in Figure 5-6. Tighten the valve body withthe 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 coil
holding nut (2) snugly on 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 wrench
O-ring kit

1

2

8

9

Install new valve body O-ring (9).

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 wrench.
Attach the calibrated leak assembly.

Re-at{ach the helium line.

Re-attach the wires to the calibrated leak coil.

ASSEMBLY OF THE C‘ALIBR‘ATED LEAKIS COMPLETE
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5-3-15 _nstallation of the Vacuum System

Tools and supplies required:
Screwdriver

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

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

3 Install metal tubés, KF clamps, and O-rings (withretainers) to the fore pump and rough pump.

4 Check carefully thathanging wires and metal tubes are clear, then slide the vacuum system/
circuit card assembly into position in the leak detector.

5 Install the control panel support with four screws.
6 Re-connect the 5-pin connector at the turbo pump.
7 Replacethefanassemblyandthe shroudasan assemblyandsecureitwiththreeno.6-32nuts

on the inside of the frame.
8 Plug in the fan connector.
9 Plug in the power supply to its appropriate socket near the front of the leak detector.

10 Attach the metal tubés, with their KF clamps, O-rings and retainers, from the fore pump and
rough pump to the vacuum manifold.

11 Re-install the ventline.

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

13 Plugtheribbonconnector(red edge UP) intothe leakdetectorthen plugthepigtailfromtheleak
detector 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 before starting the leak detector. Verify
system performance before installing covers.

INSTALLATION OF THE VACUUM SYSTEM IS COMPLETED
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5-3-16  Cleaning the Turbo Pump

WARNING

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

Tools and supplies required:

Allen wrench, 5/32-inch

Large, clean container

Approved hazardous waste container
Freon TF

Clean, lint-free cloths

1 Prepare a large, very clean container (large enough to put the turbo pump in as shown in Figure
5-9) and fill it with CLEAN Freon TF.

CAUTION

In the following steps, use only Freon TF; any other solvent could damage the pump.

— ‘ 15 - 20 mm
0L frORL 1
~—SNT I NN TN A
AN — 1 SOLVENT
] LEVEL

Figure 5-9. Turbo Pump Cleaning Procedure
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Check that cables and cooling water pipes are disconnected from the turbo pump, then discon-
nect the high-vacuum flange and empty any water remaining in the cooling jacket.

Carefully 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 to 3/4 inches (15 to 20 mm) from the end of
the stainless steel envelope. DO NOT FILL THE CONTAINER ANY HIGHER; THE PUMP
CERAMIC BEARINGS CAN BE DAMAGED.

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

Remove the pump, discard the used Freon into an approved hazardous waste container, then
repeat steps 3 and 4 several times, using fresh Freon each time.

Remove the pump from the Freon and place it upside down on a clean surface to drain and dry.
After it is dry, re-install the pump on the vacuum system.

To disassembile the top cover (1, Figure 5-5) near the isolation valve without disassembling the
entire valve:

a Remove cover (1) by removing four screws (2) with a 5/32-inch Allen wrench. Be
careful not to drop or lose the valve core (4) or the valve core spring (3).

b Remove the valve core (4) and the valve core spring (3). Examine the valve core spring
and verify its direction (the compressed end of the spring should be up).

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

d Inspect the valve for contamination.

5-3-17 Re-lubricating the Turbo Pump

“The Varian V-70 turbo pump cannot be relubricated (except at the factory) because of the
delicate nature of the bearings; to minimize customer downtime, it is recommended that the user
contact the Varian Service Center and the unit be returned for exchange. Order Varian part
number EX9699358S02. o

5-3-18

Disassembly of the Isolation Valve (Figure 5-10)

Disassemble the isolation valve as shown in the following steps.

5-28

a Carefully remove the retaining clip (1) with a screwdriver.

b Remove the coil (2) by lifting it off the valve.

c Unbolt the solenoid actuator assembly (3) using a 3/4-inch wrench. Discard the O-ring
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(4) after removing it carefully with a non-metaliic tool. DO NOT SCRATCH THE SEAL-
ING SURFACE. |

d Lift out the valve plunger (5) and the valve core spring (6) and verify its orientation. The
compressed end of the spring should be facing up.

DISASSEMBLY OF THE ISOLATION VALVE IS COMPLETE

5-3-19  Assembly of the Isolation Valve

1 Place anew O-ring (4) in the cover (7).

2 Place the valve plunger (5) with its spring (6) in the solenoid actuator assembly. Make sure the
compressed end of the spring is facing up.

3 Carefully center the valve plunger (5) then screw the solenoid base assembly into the cover
(7).

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

ASSEMBLY OF THE ISOLATION VALVE IS COMPLETE

Figure 5-10. Exploded View of Isolation Valve.
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5-4 CALIBRATION

The following finite calibration procedures apply when the leak detector has been disassembled,
cleaned, and reassembled (annual maintenance) and a specific problem exists to prevent the leak
detector from operating as it was designed.

5-4-1 System Thermocouple TC2 Calibration

The system thermocouple requires calibration only if error 5 or 6 (refer to Section VI, Troubleshooting)
is displayed or if the user wishes to check the accuracy of the thermocouple. If the error (s) are dis-
played, refer to Menu 21, Option 1-6, to increase or decrease the gain so that the system pressure from
the thermocouple is 1 mTorr after the turbo pump is fully warmed up. Excessive gain is not recom-
mended. The gain should be increased up to the 1 mTorr mark. If the turbo pump is not on, the
thermocouple can also be calibrated during the first two to three minutes of leak detector warmup since
the mechanical pump has the ability to pump the spectrometer tube down to between 1 to 10 mTorr.
Again using Menu 21, Option 1-6, adjust the gain of the system thermocouple to produce a 5-mTorr
reading. '

5-4-2 Test Port Thermocouple TC1 Calibration

Calibration of the test port thermocouple is also not critical; however, if the leak detector experiences
difficulty in transferring to the TEST mode, calibrating this thermocouple can help. With the test port
plugged and the leak detector in the TEST mode, refer to Menu 22, Option 1-7, to adjust the test port
thermocouple gain to show a 1- to 5-mTorr pressure reading. Further accuracy can be achieved with
a calibrated thermocouple in the test port such as the Varian 810 gauge controller. Again, adjust the
gain of the test port thermocouple to agree with the 810 controller.

'5-4-3 Zeroing _Ranges

For good performance of the leak detector, all ranges must be zeroed periodically when the leak
detector is in the MANUAL mode. This requirement becomes obvious when the leak detector au-
toranges and stops in ranges several decades above the expected leak testing range due to high
background. With the leak detector in the TEST mode and the test port plugged, the leak detector
should be manually set and zeroed by pressing the ZERO key in ranges -1, -4, -6, and -9. These ranges
are also automatically zeroed after auto calibration.

5-4-4 lon_Source Tuning

- Refer to paragraph 5-2-2.

5-4-5 Checking Tolerable Forepressure

“The following steps must be followed to display the test port pressure (Menu 9, Option 1, sub option

4, Test Port Pressure) and to set the Fine Leak Crossover Pressure (Menu 22, Option 1, sub option 12,

Fine Leak Set Point).

1 Set the display to show the test port pressure (Menu 9, Option 1, sub option 4, Test Port Pres-

sure).
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5-4-6

4

On Menu 22 (Manual Controls), Option 1, sub option 12 (Fine Leak Set Point) set the fine leak
set point to 150 mTorr.

Vent the leak detector to activate the new crossover pressure.
Connect a Varian 802 Thérmooouple Gauge Controller with a tuning leak and start the system.

Verify that the pressure reading on the display panel is less than 10 mTorr and that the reading
on the Gauge Controller is also below 10 mTorr.

- Slowly open the tuning leak and watch the pressure rise on the display. The leak rate signal

must still be increasing when the pressure of the test port is 120 mTorr. Record the pressure
at which the leak rate begins to decrease.

If the leak rate is decreasing when the pressure is 120 mTorr, increase the turbo pump low
speed by turning the trimmer potentiometer P2 on the controller one turn toward INCREASE.
See para. 5-4-9.

Rapeat step 7 as required.

When the tolerable forepressure is met at 120 mTorr, reset the fine leak set pointto 70 mTorr
andreset the display back to show leak rate. Ifthe turbo pump speed has been changed, the
calibration gain must be reset to agree with the value of the calibrated leak.

Turl V: nsitivi

Manually zero the leak detector in all ranges.

Place acapillary leak in the test port or a helium permeation leak thatis in the high -7 range. if
using a capillary leak, apply enough helium to achieve aleakinthe range of 7to 9x 10-7.

- In Menu 22, Option 2, sub-option 5, select and enter Turbo High Speed. The leak value should
‘decrease one decade + one bar. If it does not, proceed as follows.

1 If the leak value decreases less than 1 decade, turn potentiometer P1 on the controller
toward INCREASE until the desired value is reached.

2 If the leak value decreases more than 1 decade, tumn potentiometer P1 on the controlier

toward DECREASE until the desired value is reached.

Re-check the turbo speed vs sensitivity by following the procedure in steps 1 to 3.

5-4-7 Gross_Leak Calibration

This adjustment is possible to ensure that the leak rate reading in the -5 range (when the leak detector
is in the Fine Testmode) is the same as in the 4 range when the leak detector is in the Gross Leak mode.

1

Place atuning leak in the test port and attach a helium hose to the intake of the tuning leak. Open
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5-4-8

5-4-9

the tuning leak until the leak rate reading is high (from 8 to 9) in the 10 (-5) range when the leak
detector is in the Fine Test mode.

Switch to the -4 range. The leak detector is now in the Gross Leak mode.

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

Adjust the gross leak needle valve until the reading is the same as was seen in the Fine Leak
mode, plus or minus one bar (i.e., 9 x 10°=1x 10+).

: bReturn 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.

Controller Waveform Check

CAUTION

1 To check the power board waveform with the pump disconnected, connector J7 must

be disconnected, otherwise resistors R54 through R57 and transistor Q13 might be
damaged. The thermal protection on the pump connector must then be short-circuited.

Controller High and Low Frequency Adjustments

Twotrimmers, P1andP2,enablethe usertocalibratethehigh andlowfrequenciesindependently from
the rearpanel. The high frequency canbe adjusted within 850 Hzand 1000 Hz; the low frequency can
‘be adjusted within 500 HZ and 600 Hz. A 12V digital signal having a frequency six times the output
frequency is available at Test Point 5.

Athird trimmer, P3, is internal and acts simultaneously on both the high and low frequencies; however,
* it is factory-timmed and requires no re-calibration.

Check the-DC Power Supply:

. check that the voltage selector is on the proper position

- apply power to the Control Board '

. at the Test Point “+24V", check that the DC voltage is +24 V £ 10%
. adjust P4 until the voltage at Test Point “+12V"is 12V £0.5 %

. at Test Point “-12V", check that the DC voltage is 12V £ 5%

Check the Input Decoder as shown in the following table:

5-32

Input A B TP2 TP3
OFF OFF High Low
OFF ON Low High
ON OFF Low High
ON ON Low High
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Check the DC Current Amplifier:

. check that the DC output voltage at TP12 is less than 60 mV if the input is shorted
. check that the DC output voltage at TP12 is +3V + 0.1V if the DC input ivoltage is +200
mV ‘

Check the Normal circuit: ‘
. check that the NORMAL switch is in the ON position if the DC input voltage is between
30 mV (0.3 amperes) and 143 mV (1.43 amperes); otherwise it must be in the OFF
position

Check the Brake circuit:
L. set the input voltage at 100 mV
set Aand B in the ON position
verify that Q13 goes on for approx. 0.3 second
verify that Q13 is on if the DC input voltage is less than 30 mV

] [ ] *

Check the Starting Timer/AC Power/Latch circuits:
. set the input voltage at OV
apply power to the board
verify that TP2 goes Low after approximately 2 seconds
set A on the ON position
check that pin 4 of U10 goes Low, relay RL1 is energized, TP6 goes Low, the Starting
Timer output remains Low for approx. 1 second, and TP15 remains at 0.6 V for approx.
1 second. '

Check the Overload/Thermal Protection/Overvoltage/Reset/Autoreset circuits:

. verify that the output OVERLOAD light lights when:
T the thermal protection resistance exceeds 1 kohm,
. the negative voltage atpin 10 of J3 exceeds 83 V £ 3V, or
. the DC input voltage exceeds +200 mV for more than 35 seconds.
. check that the Overoad condition is removed when:
. both Aand B go off, or
. the power is removed for a few seconds.

Check the Frequency Control circuit:

. set Aand B to the ON position
. check that the voltage at TP15 is -3V £ 5%
. verify that TP7 goes High and the voltage at TP3 goes to its upper value when the input

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 either ends of P1 and P2. They must be 3.54V; 4.4V and 5.8V;
and 7.5V respectively.

Check the V/F Converter circuit:
. set A and B to the On position
. set P1 to its lowest frequency
. trim P3 so that the output frequency of V/F (TP5) is 2958 Hz
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set P1 to its highest frequency

verify that the output frequency exceeds 3600 Hz

set A to the ON position and B to the OFF position

set P2 to its lowest frequency

verify that the output frequency is greater than 5100 Hz
set P2 to its highest frequency

verify that the output frequency is less than 6000 Hz

Check the Power Drive circuit:

*

disconnect J3

connect a jumper between the plus (+) terminal of the power board bridge and the

common terminal (TP COM)

connect a 1-kohm resistor between the minus (-) terminal of the power board bridge

and the collector of Q5

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

cycle of 1/3

repeat the above procedure for Q6 through Q11

Check the Power Board:

5-34

to check power transistors:

. use a digital multimeter set on the 2 kohm setting, full scale
. check the IRF 540 resistances as shown in the following table. Positive on the
first pin; negative on the second pin.
GS 0.7 Kohm
SG 0.7 Kohm
GD 1.2 Kohm
DG oL
DS oL
SD 0.5 Kohm

Note

Record these values as approximations; the measured values may differ because
they depend on the current of the multimeter.
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SECTION VI
TROUBLESHOOTING
6-1 GENERAL

The accuracy, reliability, and stability of any mass spectrometer leak detectordepends upon the leak-
free integrity of its own vacuum system. Inherent helium background and its effect on sensitivity
demands the elimination of all detectable leaks. If performance degrades during operation or after
somepartofthe vacuumsystemis opened forservice, amethodical checkwill eliminate the possibility
of aleak as the cause.

The following suggestions apply whether leak-checking components, systems, or the leak detector
itself.

Note

Varian recommends the use of its helium Spray Probe Assembly (part number
0991-K0167-301), or equivalent, designed specifically for 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 helium to reach the
leaks; do not flood the area.

2 Ifdrafts (suchasfromafan)existinthe area, apply heliumdownstreamfromthe source
first, or deflect the draft until leak checks are completed.
3 Ifventgrooves exist at flanges or other assembled seals, apply helium to these points

(ratherthat ageneral spray) to obtain the most positive response, minimize the use of
helium, and save time in leak-checking.
4 Locate and repair large leaks before attempting to locate extremely small leaks.
6-2 TROUBLESHOOTING SYMPTOMS
Table 6-1 lists the particular symptoms encountered when troubleshooting the leak detector. With
each symptom is alisting of possible causes, possible solutions, and additional checks that may be
necessary.

Table 6-1. Troubleshooting Symptoms

SYMPTOM EXPLANATION
Electrical Components

No Power/No lights on panel Verify that the leak detector is plugged into a
: power receptacle.
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Turbo Pump

Not running

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

Pumps not running

Pumps make excessive gurgling sounds.
(The 1.2 cfm fore pump will naturally gurgle;
the operator should differentiate this sound
from an actual leak.

6-2

Make sure that all circuit breakers are properly
setor reset as appropriate.

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

Check that all circuit boards are properly
pluggedin.

Press the circuit breaker to reset.

Make sure the turbo pump controlleris plugged
in.

Check that power is applied to the plug for the
turbo pump power supply.

Fuse F1 or F2blown.
Relay RL1 defective.
Power board defective.
U1 or U5 defective.

U2, U3, or U5 defective.
U1 defective.

U4 defective.

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

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 (Referto para. 6-4-1t0 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.

6999-09-720

Check the vacuum system manifold aswell as
the rest of the vacuum lines for possible vac-
uum leaks.

Verify thatthe pump drain plugs are securelyin
place.

Tighten the KF clamps.

Check the vacuum system manifold aswell as
the rest of the vacuum lines for possible vac-
uum leaks. Check all valves, vacuum lines,
connectors, and vacuum seals for proper op-
eration. Anyleak orbreakin the vacuuminteg-
rity will be a cause for abnormal operation.

Remove test piece, plug test port, try again.

Check for a leak at an inlet line in the vacuum
manifold.

Look for the severe darkening of the forepump
oil,thepresenceoffoamorfrothontopofthe oil,
or apungent odor.

The above conditions accompanied by aread-
ing of approximately 100 milliTorr on the Test
Port Pressure gauge indicate that either the
roughpump orthe fore pumpisin needofan oil
change and flush.

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

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

Ifpumpsdo notoperate, enter Menu 22, Option
2 to operate manually. If pumps still do not
operate, check power to pumps or for pump
failure.
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Checkthatrough pump valve V11 or roughing
valve V1 are open (listen for an audible click).

Ifvalve V11 doesnotoperate, referto Menu 22,
Option 3 to operate manually. Ifvalve does not
open, checkpowerto valve orforpumpfailure.

Check that the test port thermocouple gauge
connector is plugged in and making a good
electrical connection.

Check thatthere are no large leaks.

Checkthat the test port thermocouple is work-
ing properly (see para. 6-4-7).

6-3 ERROR MESSAGES

The following is a list of error messages that may appear on the front panel display. Adescription of
each is followed by corrective action procedures.

6-3-1 “Spec tube rough error”

This error message can occur only during initial startup when the forepump fails to pump the spec-
trometer tube down within 15 seconds after the isolation valve V6 opens. Power will notbe applied to
the turbo pump until this condition clears.

Corrective Action - Proceed as follows.

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

2 Check the system thermocouple connector to verify a good electrical connection.

3 Check that the system thermocouple gauge is operating properly (see para. 6-3-5).

4 Check for leaks in the vacuum system between the test valve and the spectrometer

tube. Seepara. 6-4-1.

6-3-2 “Spec tube pressure burst”

Burst-type errors occur only when pressure criteria for that sensor met the conditions once and now
hasfailed. Inthis case, itindicates thatthe thermocouple pressure has risen above 10 mTorr afterthe
spectrometer tube 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 “Pressure burst”

This message indicates a sudden pressure rise in the spectrometer tube. It can occur only when the
filamentis on, when the vacuum systemis inthe HOLD, ROUGH DOWN, or VENT state, orwhen the
leakdetectorisinthe TEST mode. If pressurerecovers, thenthe filamentisturned onintheion gauge
mode pressure is checked, the vacuum system reverts to the HOLD state, and the leak detector
displays a “System ready” message.

Corrective Action - None; when this message appears, others will follow.

6-3-4 “System overpressure”

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 to a level that the thermocouple is able to measure it.
Again, as in the “pressure burst” error, the filament is shut off first and, as the pressure recovers,
conditions are automatically checked and the microprocessor proceeds to the “system ready” level.

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

Corrective Action - Check for leaks in the vacuum system between the test valve and the spectrome-
ter tube (see para. 6-4-1).

6-3-5 “System pressure wait”

This message occurs when the system pressure thermocouple report pressure higher than the set
point after the turbo pump has started.

Corrective Action - Refer to para. 6-4-1, steps 1 through 4.
6-3-6 “System pressure timeout”

Thiserrormessage occurs when the pressure in the high-vacuum side of the turbo pump, as reported
by the system 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 ‘lon gauge pressure wait”

Thismessage canoccurwhen, afterwarmup, theiongauge reports pressurein the spectrometertube
to be greater than 5 x 10-°Torr. Up to 30 minutes are allowed for this condition to improve.

Corrective Action - Wait for pressure to improve. Check for leaks and proper operation of pumps.
Spectrometer tube may be contaminated and require cleaning.

6-3-8 Zlon gauge time out”

This message occurs when, after 30 minutes, the spectrometer tube pressure does notfallbelow 5 x
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103Torr. The turbo pump is automatically shut off to prevent damage to the vacuum system.

Corrective Action - Check for leaks and proper operation of vacuum pumps. Spectrometer tube may
be contaminated and require cleaning.

6-3-9 “Filament #1 burned out”

This error message indicates that filament #1 of the ion source is burned out.
Corrective Action - None. Leak detector will automatically switch to Filament #2.
6-3-10 “Filament #2 burned out”

This error message indicates that filament #2 of the ion source is burned out.

Corrective Action - If both filaments are burned out, the leak detector will display the message “both
filaments burned out”".

Before disassembling the spectrometer tube to change the ion source, Varian recommends the fol-
lowing.

1 Press SCRAMthen SCRAM again. If the message does not disappear and the leak
detector does not start up automaticaily, check the continuity of the ion source.

2 Remove the connector from the top of the ion source and check for continuity between
pins 1 and 8 (filament #1) and between pins 5 and 6 (filament #2) of the ion source. If
there is no continuity between either of the pins, change the ion source as described
in Section V.

6-3-11 ‘Testport over pressure”

This error message occurs when the leak detectorisinthe TEST mode andindicates thatthe testport
thermocouple TC1 reports pressure greater than the transfer pressure.

Corrective Action
1 Remove the test piece, plug the test port, try again.
2 In Menu 22, Option 1-2, adjust the Fine Leak Set Point if desired.
3 Check that the 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. Increaseitby

20percent. Pressthe SCRAMbuttontwice and checkifthe messageis stilldisplayed.
Increase the test port thermocouple gain twice if necessary. If no improvement is
noted, reset the gain to its original value. ‘

5 Refer to para. 6-4-7 for detailed test port thermocouple gauge check.
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6-3-12 “Xfer pressure wait”

This condition can occurwhentheleakdetectorisforced to transfermanually fromthe GROSS LEAK
TESTmodetothe FINELEAKTEST modeandthetestportpressureishigherthanthefineleaktransfer
set point. This message will also appear when the leak detector is in the AUTO mode if the leak rate
is less than 0.8 x 10-*and the test port pressure is greater than the fine leak set point.

Corrective Action - Remove 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 auto-calibration is greater
than7.

Corrective Action

1 Attempt the manual tuning procedure if the leak detector responds to helium but the
sensitivity is low (Section 5-2-2).

2 Switch ion source filaménts to determine if sensitivity improves. Refer to Menu 22,
Option 4-1.
3 Check that the valves are operating properly, especially the ejector bypass valve V4

and the 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 “Gain too small” (sensitivity too high

This error message is displayed when the calibration gain required after auto-calibration is less than
0.8.

Correciive Action - In Menu 22, Option 1-2, lower repeller voltage to reduce sensitivity. Repeat until
calibration (Menu 22, Option 1-5) is between 1.2 and 2.0.

6-3-15 “No helium peak” (leak detector not sensitive to helium)

Note

Calibrated leak values below 3 x 10-®may cause "No helium peak" to be displayed after
autocalibration is attempted.

This error message is displayed when, during autocalibration, the leak detector scans the ion voltage
and finds no peak, or the peakislessthan 1 x 105,
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Corrective Action

1

2

Zero the leak detector in the TEST mode with the test port plugged.

Checkthatthevalvesareoperatingproperlyespeciallythestandardleakvalve, V5, the
ejector bypass valve V4, the test valve V2, and the isolation valve V6. Referto para.
6-4-4.

Check that the ion source is operating properly by performing the ion source check
(para. 6-4-5).

Performpreamplifier check (para. 6-4-6). If preamplifier reads approximately 20-300
mv between pins 7 and 8 (Figure 6-3) and goes to 1 - 10 mv when all leaks 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.

6-3-16 “Too many peaks”

This error message is displayed when, during autocalibration, the leak detector scans the ion voltage
and finds more than one peak.

Corrective Action - Clean the spectrometer tube.

6-4 DETAILED TROUBLESHOOTING

6-4-1 _Leak Symptoms

1

2

4

Pumps make gurgling sound (more than normal)

Error messages which are repeated

a Spectrometer tube rough error

b System over pressure

c Spectrometer tube pressure burst
d Pressure burst

Difficulty in transferring into the TEST mode or failure to transfer into the FINE LEAK
mode when the test portis plugged

Inconsistent reading of leak rate meter especially during leak checking

6-4-2 Leak-Checking the Leak Detector (small leaks)

Sometimes a small leak will cause inconsistent operation of the leak rate meter but will still allow the
leakdetectortotransferintothe TESTmode. Inthis case, the operatorcan use heliumtoidentifyleaks
in the vacuum system by spraying suspected areas and watching the response on the display.

6-8
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6-4-3 Leak-Checking the Leak Detector (large leaks, will not reach System Ready)

Mostleaksin the vacuum system will occur afterthe leak detectorhasbeendisassembled or cleaned.
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 properly. Poor sealing surfaces can be
identified by scratches or possibly foreign substances across O-ring grooves. Check forloose bolts
preventing metal-to-metal contact on sealing surfaces.

The key to finding leaks in the 956 leak detector is to anticipate which O-rings or seals are faulty. This
can be accomplished by using a thermocouple gauge controller or digital voltmeter and using the test
portthermocouple gauge TC1 and the system thermocouple gauge TC2 to measure pressure. Use
thevalvestomanuallyisolate sectionsofthevacuumsystem (Menu22,Option3);use Menu22, Option
2tomanually controlthe pumps. Usethe flowdiagramsinSectionlltoisolateandpumpdownsections
of the vacuum system, then valve off the pumps.

Watch the thermocouple gauge controller or the digital voltmeter for a gradual pressure or voltage
change. Agradual pressure rise will indicate aleak. Adigital voltmetercanbe usedby placingitonthe
20mvscaleandconnectingthetestleads acrosstheredandgreenwiresofaplugged-inthermocouple
connector(seepara. 6-4-7). Areading of 0to 3mvindicates atmosphere; 7 to 11 mvindicates vacuum.

6-4-4 Valve Check

1 Check that the test portis pumped down to a rough vacuum if possible.

2 In Menu 22, Option 3-1-6, put the leak detector in the HOLD state.

3 Verify proper valve operation by listening for an audible click when the valves are
actuated. Startwith the valvesthatare likely to cause a problem and always finish with
the VENT valve.

4 Ifanyvalve fails to operate properly, measure the D-C voltage from each coil lead to

ground while the leads remain connected to the coil. Voltages shouldbe as shownin
the following list (within 10 percent).

VENT valve (V3) 24VDC
TEST valve (V2) 12VDC
ROUGH valve (V1) 12VDC
STD LEAK valve (V5) 24VDC
GROSS LEAK valve (V7) 24VDC
Turbo pump VENT valve (V4) 24VDC
ISOLATION valve (V6) 12VDC
ROUGH PUMP valve (V11) A-Cline voltage

Refer to Figure 2-4 for location of valves in the vacuum system.

The presence of equal voltage on both leads indicates a) that the power supply is
operating properly, b) the coil is good, and c) that the valve is de-activated.
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An 80 percentvoltage drop across the coilindicates a) that the coil is good and b) that
the valve is activated.

Inthe case ofthe ROUGH PUMP valve, checkthe coil for continuity then plug the valve
into an alternate A-C power source and listen for actuation.

Ifavoltagedropispresentbutanyvalve stilldoesnotoperate, checkwhetherthe valve
is mechanically stuck.

6-4-5 lon Source Check

1

Separate the ion source from its connector. At Menu 22, Option 1-1, record the ion
voltage (filament bias).

Reset the ion voltage to 250.

~ Measure the following D-C voltages (+ 20 percent) at each pin to ground on the ion

source connector as shown in Figure 6-1.

Pin1 70V
Pin2 350V
Pin3 220V
Pin4 70V
Pin5 70V
Pin6 250V
Pin7 210V
Pin8 70V

If no voltages can be read, go to Menu 22, Option 2-1, and turn on the high voltage. If
voltage problems still exist, refer to para. 6-5, Electronics Troubleshooting.

. With the ion source connector disconnected from the ion source, check for continuity

between pins 4 and 5 of filament 2, and pins 1 and 8 of filament 1. Continuity verifies
that the filaments are not open.

Check pins 2, 3, 6, and 7 in the ion source corresponding to the pins shown on the
connector(Figure6-1). Checkthatthepinsare electricallyisolatedfromgroundaswell
as from each other.

Visually inspect the ion source and replace it if electrical shorts exist.

Note

Improper installation of the ion source could ground the repeller (pin 2). Check that the ion
source is properly installed (refer to para. 5-3-5).

6-10
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6-4-6 Preamplifier Check
1 Carefully unscrew the cap from the preamplifier connector while itis still connected to

the preamplifier.

WARNING

HIGH VOLTAGES CAN KILL. DO NOT TOUCH OR SHORT OUT THE 160-VDC
WIREONPIN 1.

2 Verify the voltages shown in Figure 6-2. If voltages do not exist, refer to para. 6-5.
3 Attach a voitmeter to pins 7 and 8 of the preampilifier (use the 200 mv scale).
4 Turnthe leak on/off and note meter outputchanges. Witha-7 rangeleak on, the meter

shouldread 20 to 200 mv. With the leak off, the meter shouldread 1 to 10 mv. With the
emission off, the meter should read 1 to 5 mv.

5 Turn the emission on (Menu 22, Option 4-2); the meter output should increase 1to 10
mv. When the meter has stabilized, then the spectrometer tube is probably operating
properly.
6-4-7 TestPort Therm le Gauge (TC1) Check
1 Verify continuity of all leads on the thermocouple gauge. If an open circuit exists,
replace the gauge.

2 Checkthat the test portis pumped down properly (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).

3 Loosen the screws securing the thermocouple cap to the wire. Unscrew the cap from
the thermocouple gauge connector and measure the voltage across the white and
blackwires while the connectoris pluggedinto the thermocouple. The voltage should
read approximately 0.3 volt. If not, referto para. 6-5, Electronic Troubleshooting. No
voltage to thermocouple gauge.

4 Measurethevoltageacrosstheredandgreenwireswhiletheconnectorispluggedinto
the thermocouple. The voltage should read 7 to 11 mv. With the meter still connected,
ventthe testport; the meter should decrease to 0 to 3 mv. Ifthe meter output does not
change, replace the test port thermocouple gauge.

6-4-8 System Thermocouple Gauge (TC2) Check

The system thermocouple gauge should be checked for proper operation if errar messages such as
“Spec tube rough error’, “System pressure wait”, “System pressure time out”, and/or “Spec tube
pressure burst” appear often and/or unpredictably.
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PIN7

Figure 6-1. lon Source Connector

+160V GROUND

(PIN 2)

-15V -15V
(PIN3) (PIN 4) (PIN 5)

Figure 6-2. Voltages at Preamplifier Connector
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Remove the thermocouple connector from the thermocouple gauge and check con-
tinuity of all four pins on the thermocouple gauge. An open circuit indicates that the
gauge is defective; replace it.

Checkthatthe thermocouple gauge connector makes good electrical contactwith the
thermocouple gauge.

Press the SCRAM button and allow the leak detector to shutdown.

Vent the spectrometer tube by opening the following valves in Menu 21, Option 3-2:
VENT (V3), ROUGH (V1), TEST (V2), and ISOLATION (V6).

Loosen the screws securing the thermocouple cap to the wire. Unscrew the cap from
the thermocouple gauge connector and measure the voltage across the white and
blackwires while the connectoris pluggedinto the thermocouple. The voltage should
read approximately 0.28 volt with the leak detector on. If not, refer to para. 6-5, Elec-
tronic Troubleshooting. No voltage to thermocouple gauge.

Measurethe voltage acrosstheredandgreenwireswhile the connectoris pluggedinto
the thermocouple. The voltage should read 0 to 4 mv. With the meter still connected,

 startthe leak detector so that the fore pump pumps down the spectrometertube. The

meter output should read 7 to 11 mv. Ifthe meter output does notchange, replace the
thermocouple gauge.

6-5 ELECTRONICS TROUBLESHOOTING

When an electronicproblem exists, Varianrecommends thatthe service technician replace the circuit
boardrather than theindividual components on the board. This section will aid the service technician
in isolating the particular board.

SYMPTOM EXPLANATION
No voltage to thermocouple gauge Check for a short or broken thermocouple
(should measure approximately 0.3V gauge connector and cable.

between the white and black wires while
the connector is connected to the gauge)
(See para. 6-4-7.) Check that the thermocouple gauge cable

6999-09-720

is properly plugged into the Backplane.
Check that the leak detectoris on.

Check that the circuit boards are properly
pluggedin.

ReplacethepowersupplyboardorCPUboard.
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No voltage to the ion source

No voltage to valve coil

No voltage to preamplifier

Display not lit

No power to turbo pump

6-14

Referto Menu 22, Option 2-1 toturnonvoltage
toion source.

Checkthatallconnectors are properly plugged
into the Backplane board.

Check for damaged ion source cable or con-
nector.

ReplacethepowersupplyboardorCPUboard.

Referto Menu 22, Option2-1toturnonvoltage
to valves.

Check for broken wires to valve coil.

Checkthatcircuitboards are properly plugged
in.

Check for loose or damaged connector on
Backplane board.

Replace power supply board or CPU board.

Check fordamaged preamplifier cable or con-
nector. ‘

Checkthatallconnectors are properly plugged
into the Backplane board.

Checkthatcircuitboards are properly plugged
in.

Replace power supply board or CPU board.

Check that both connectors to the display are
properly connected and undamaged.

Checkthatcircuitboards are properly plugged
in.

Check that circuit breakers are reset.
Check that turbo pump is plugged in.
Replace power supply board.
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Note

If the main Printed Circuit Board (L8017301) is changed for any reason, the S-Ram
mustbe changed onto the new Printed Circuit Board to carry over the Turbo runtime.

6-6 POWER-UP SEQUENCE

The GO/NO GOdiagram (see Section V) shows the steps automatically taken by the microprocessor
when the START button on the control panelis pressed. (GO/NO GO diagrams for the leak detector
in each of several modes, START, SEQUENCER, SCRAM, and VENT are shown following the
POWER-UP diagram).

Allvalvesinthe 956 areclosedwhenpoweris off. Assoonas poweris applied, the systemgoesthrough
hardwarereset. Afterthisreset, the softwaregoesthroughitsinitialization andconfigures allthe output
lines. Atthistime, the 1.2cfmpumpisturnedonandamessage ROUGHINGOUT VACUUMSYSTEM
appears on the alpha-numeric display for approximately 5 seconds. This action evacuates the vac-
uum lines so that when the valves are opened, the spectrometer tube pressure may notrise.

Oncethe vacuumlines areroughedout, valves V2and V6 open. Ifthe spectrometertube was already
under vacuum, then the software will start the turbo pump.

ifthe spectrometertubewas notundervacuumwhenvalves V2and V6 were opened, thenamessage
ROUGHING OUT SPEC TUBE appears. Ifthe pressure does notgo low enoughin 30 seconds, then
the system produces SPEC TUBE ROUGH OUT ERROR and does not start the turbo pump. This
usually means thatthere can be one of the four following problems.

1 The test valve or the isolation valve did not open,
2 there is a leak between the spectrometer tube and the turbo pump,
3 the thermocouple is burned out, or

4 a signal measurement problem exists from the thermocouple.

Afterthe problem is found and fixed, and if power to the unitis not turned off, pressing the SCRAMkey
twice will restart the system by roughing out the vacuum lines. If the power was turned off, then the
system will start from the beginning when the power is applied.

Once the turbo pumpis uptospeed, the systemisreadytoturnontheionsource; TURNINGONTHE
ION SOURCE will be displayed on the control panel for approximately 10 seconds. Power to the
filamentisincreased atavery slow rate to extend the life of the filament. Once the proper emission is
achieved, systempressure is automatically checked from the ion source in the ion gauge mode. Ifthe
pressureislessthan5x 10-°thenthedisplay SYSTEM READY will be shown and the leak detectoris
ready to be calibrated or operated.

ifthe systempressureisgreaterthan 5x 105, the leak detector can be used althoughits sensitivity will
be poor. Thus,amessage SPEC TUBE PRESSURE WAIT appears onthedisplay. If conditionsdon't
improve within 30 minutes, the software executes the SCRAM function to prevent damage to the
system. This can usually happen when 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
PARTS LIST
7-1 GENERAL

This Parts Listillustrates all of the procurable assemblies and parts for the Portable Leak Detector,
Model Number 956, Varian Part Number 0956-L8003-301, designed and manufactured by Varian
Associates, Vacuum Products Division, 121 Hartwell Avenue, Lexington, Massachusetts, 02173.

7-2 CONTENTS

The Parts Listprovides anillustration and description of procurable assemblies and parts, indexed for
easy cross-reference. Itisnotto be taken asthe authority forthe procedure of assembly or disassem-
bly; itis intended only for use in identifying parts, illustrating disassembly relationship, and ordering
the correct replacement parts. Overhaul or repair should be done by authorized personnel using
applicable Varian Instruction Manuals.

7-3 FIGURE AND INDEXNUMBER COLUMN

The Figure and Index No. column shows the applicable figure number on which an assembly/part
appears and the particular item number in the list for parts identification.

7-4 PARTNUMBER COLUMN

Numbers listed in this column reflect the Varian part number for the assembly or part for ordering
purposes. The three-digit class code (956) are an integral part of the part number for parts normally
furnished with the Leak Detector. The class code 0991 applies only to optional parts available for the
956 Leak Detector. If the part is available commercially, the word “Coml” will appear in this column.

7-5 DESCRIPTION COLUMN

The description orname ofthepartis listedby its principal noun followed by modifiers, followed by size
or specifications, and is indented under the numbers 1 through 6 to show the relationship of one part
or assembly to another partor assembly. For example, an item listed underindent 3 is a component
part of the next higher assembly listed underindent 2 above it.

7-6  ABBREVIATIONS

The following abbreviations are used in the parts listing.

Alum Aluminum

Cadplsti Cadmium plated steel
Fil hd Fillister head

MPT Male pipe thread

NC Normally-closed

NPT National pipe thread
Rdhd Roundhead

s/s stainless steel

7-7 UNITS PER ASSEMBLY COLUMN

The number appearing inthe Units Per Assembly columnis the totalquantity of the listed partrequired
in its immediate assembly.
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7-8 ILLUSTRATIONS

Titles

Theillustration in the Parts Listcarries the same caption as its corresponding listing and is identical to
the title of the Varian drawing to which it applies.

Method of Presentation

Wherever practical, one modelis selected as the most representative of the equipment and its com-
ponents are shown in the main portion of each illustration. Visually different parts for similar models
areshownonthesameillustrationinellipses. Circles areusedto showdetail sections ofthe equipment.
Abracket indicates a breakdown of an assembly. Dashline drawings represent items that are illus-
trated for reference such as to show location or relationship to other parts or assemblies.

7-9 HOW TO USE THIS PARTS LIST

To find the part number if the major assembly in which the part is used is known:

a. Turn to the Table of Contents and find the page number of the illustration showing that major
assembly. Turn to the page determined.

b. Locate the part and index number of the major assembly in the illustration.

c. Find the index number in the parts list to determine the part number and description.

7-10 HOW TO ORDER PARTS

a. Determine the complete part numbers, descriptions, and quantities of parts required fromthe
appropriate parts lists. Include the class code number (for example, 0981) before each part
number.

b. Call the National Order Entry toll-free telephone number listed inside the title page of this

instruction manual (1-800-8-VARIAN).

C. Place the order with the operator, describing the name, model number, and serial number of
the equipmentonwhichthe partisused. Givethecomplete partnumberofthepartordered(the
figure and index number is not required), the description as shown on the parts list, and the
quantity required.

d. A minimum order of $50 will be required to complete the order.
7-11  FACTORY-INSTALLED OPTIONS
The following factory-installed option is available for purchase with the 956 Auto-Test Leak Detector.

Remote Module, Part No. 956-0910

The calculator-type remote module displays leak rate readings with a visual bar graph and exponent
and an audible alarm with adjustable volume. 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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diagnostic codes are displayed. The Accessory Output option listed above is required with this
module.

Gross Leak Valve Option, Part No. 956-0920
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Section VI
Glossary of Terms

SECTION VIl

GLOSSARY OF TERMS
ABSOLUTE PRESSURE
Atermusedin engineering literature to indicate pressure above the absolute zero corresponding to
empty space as distinguished from “gauge “ pressure. In vacuum technology, pressure is always
absolute pressure, and therefore the term “absolute pressure” is redundant.
ABSORPTION
The binding of gas in the interior of a solid (or liquid).
ADSORPTION
The condensing of gas on the surface of a solid.

ATMOSPHERIC PRESSURE

The pressure ofthe atmosphere at a specified place and time. The standard atmosphere, or normal
atmosphere, is defined (independently of barometric height) as a pressure of 1,013,250 dyne/cmz2.

AUDIBLE LEAK INDICATOR

An auxiliary component of a leak detector which converts the output signal to an audible note whose
frequency is a function of the leak size.

BACKGROUND

Anoutput signal of the leak détector due to entrapment of the tracer gas or other substance to which
the detecting elementrespondsinthe vacuum systemwhich cannotbe quickly removedby pumping.
Avirtual leak of the tracer gas.

BACKGROUND SIGNAL

The steady or fluctuating output signal of the leak detector caused by the presence of residual tracer
gas or other substance to which the detecting element responds.

BAKE-OUT

The degassing of a vacuum system by heating during the pumping process.

BOMB TEST

A form of leak test in which enclosures are pressurized with tracer gas for the purpose of driving it
through possible leak passages and thus into the internal cavities. Subsequent leak testing is done

by evacuation orimmersion (see Helium Bombing).

BUBBLE TEST

Aformofleaktestinggas-containing enclosuresinwhichaleakisindicatedbytheformationofabubble
at the site of a leak.

6999-09-720 8-1




Section VI
Glossary of Terms

COLD TRAP

Avesseldesignedtoholdarefrigerantand which, wheninserted into avacuum system, will trap on its
surface condensable vapors present in the vacuum system. Most traps operate with liquid nitrogen
at a temperature of -196°C (-320°F).

CONTRA-FLOW™

Atechnique thatutilizes the differences in the maximum compression ratios of the tracer gases (such
as helium) and other gases foundin the air. When the tracer gas exceeds its maximum compression
ratio, it diffuses backwards through the diffusion pump and is detected by the spectrometer tube.
DIFFUSION PUMP

Avapor pump havingboilerpressures less than a few Torr and capable of pumping gas atintake pres-
sures not exceeding about 2 milliTorr and discharge pressures (forepressures) not exceeding about
500 milliTorr.

" FINE LEAK

Aleakage rate of less than 10 std cc/sec.

FORELINE VALVE

Avacuum valve placed in the foreline to permitisolation of the diffusion pump fromiits fore pump.
FOREPUMP

The pump which produces the necessary fore vacuum for a pump which is incapable of discharging
gases at atmospheric pressure. Sometimes called the backing pump.

GROSS LEAK

A leakage rate more than 10-*std cc/sec.

HELIUM BOMBING

A method of testing for leaks in which hermetically-sealed units containing an internal volume are
subjected to a helium pressure. [fleaks are presentin the sealed unit, the helium pressure will drive
some heliuminto the internal volume and this may be subsequently detected during bell jar testing or
immersion in a hot fluid to detect bubbles. (See BOMB TEST.)

ION SOURCE

That part of a leak detector tube in which the trace gas is ionized prior to being detected.

LEAK RATE

Therate of flow through a leak with a specified gas (ata specified pressure ontheinletand 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 6999-09-720
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Glossary of Terms

MASS SPECTROMETER LEAK DETECTOR

Amassspectrometeradjustedtorespondonlytothetracergas. Heliumiscommonlyusedasthetracer
gas, and thus the instrument is normally referred to as a helium leak detector.

MILLISECOND

One one thousandth of a second.

MILLITORR

Aunit of pressure equal to 10-3Torr (1/1000 Torr).
MINIMUM DETECTABLE LEAK RATE

The magnitude of the smallest leak rate that can be unambiguously detected by a given leak detector
(in the presence of noise and background).

OUTGASSING

The evolution of gas from a material in a vacuum.
PARAMETERS, TESTING

The controlled circumstances under which a test is conducted.
PRESSURE TESTING

Aleaktesting procedure inwhich tracergasisintroduced underpressure into or around the enclosure
- under examination, and detected as itis emitted from a leak.

PROBE
A tube having a fine opening at one end, used for directing or collecting a stream of tracer gas.
PROBE TEST

Aleaktestinwhich the tracergasis appliedby means of aprobe so thatthe area covered by the tracer
gasis localized. This enables individual leaks to be located.

ROUGH PUMP

A vacuum pump used for the initial evacuation of a vacuum system.
ROUGHING

. The initial evacuation of a vacuum system.

ROUGHING VALVE

Avacuumvalveplacedinaroughing line toisolate the test portand vacuum system from the roughing
pump.
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SENSITIVITY

Inthe case of aleakdetector, the response of the detectorto tracer gas leakage (thatis, scale division
per unit leak rate).

SPECTROMETER TUBE

The sensing element of a helium leak detector.

STANDARD LEAK

(1) Acapillary or porous wall leak, usually in a glass or metal tube, whose dimensions have been
adjusted to give a specified leak rate of agas at a standard temperature with specified inlet and exit
pressures. (2) Adevice that permits 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 unitusedto replace the term millimeter of mercury (mm of Hg). The Torrisdefined as 1/760
of a standard atmosphere or 1,013,250 dynes/cm?.

TURBOMOLECULAR (TURBO) PUMP

A high-speed (up to 75,000 rpm), fast startup time (60 seconds) mechanical pump featuring fast
evacuation, hydrocarbon-free vacuum, and low ultimate pressures.

VIRTUAL LEAK

The semblance of aleak in a vacuum system caused by slow release of trapped gas.
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Section IX
Schematic Diagrams

SECTIONIX

SCHEMATIC DIAGRAMS

This section contains the following schematic diagrams and includes adescription of the operation of
the Power Supply circuit (following drawing D-L8022).

Titie : Drawing No,
System Intercohnect - 956 Portable Leak Detector D-L8001
Printed Circuit Board Main Assembly (with parts list) D-L8020
Main Printed Circuit Board Schematic Diagram D-L8022
Power Supply Schematic Diagram D-L8025

Auxiliary Power Supply Assembly Printed Circuit Board (with parts list) D-L8026

Auxiliary Power Supply Printed Circuit Diagram D-18028

Backplane Printed Circuit Board Power Supply D-L8031
Schematic Diagram

Control Panel Assembly (with parts list) D~L8032

Control Panel Printed Circuit Board Schematic Diagram D-L8034

Control Panel Keyboard Schematic Diagram C-L8345

Main Power Panel Schematic Diagram | C-L8409

Cart AC Power Assembly Schematic Diagram —

6999-09-720 941



’
H

)

mn

VU ROLGH_VALVE_ v

¥6 SEAVICE_VALVE.VS)
V7 GROSS.LEAL V71

aus§

0 g
2 1 TEMP _SENSOR_OME e
1r
RO3
530 2SY.REF.
L i b
2 1
J_ TST_PORT_PRESS.OM &
e
T S STS_PRESSURE_CHG L
q =2
! TON_SAUGE_CK7 En
<

203 =S
We-A
2 ne-s
PARAEN 2 [erzran ! Al ]imv
23 J\ x wet
hi] s -~ 2
T -
w3
- ure-e -
6[wm273i o AAA~ Clme
LA id
. o] JIwy |,
mn

) 2 2
l n | ' 1 1 . | : . ores:

P s :Z 3 = :7; L '5:‘ T :"'; T :‘:; —L :Bu T .ut .L o l tne _L Lo l: s 1 o 1 cHe L Uniats zoacitiod all revistors are VAW X

"rms 2 2 ;L 2f o ,-r aw ;r o B e T e ;f‘ oF ;r war 1

A, J7mn _L . J_ : 2. The symsol for snalay sroune & = - SEETSHEET | @z’f?

N = 1 The avrout for ¢nitel ground s + & €0 RS
m La e
4. The eysool io: pawer ground a = /77 o STy I T
8 5 I / ‘ D-LBzze TreETws
5 l 3 > | i




HE_ouee_sk 2 K
l W EacE e YV

ae x
9

FRELSE
P

* OPTIONAL

[
a
% ]
T 4
L [
=3
ms 2
7.6x
T A
My 2
o
g sasc
™ Smr
haaalR g7
d (I
+5
3
- + s .
orer
4 4
-5
2 M .
) »ax
T
1= .
= )
.- rawE - v -

= 1(:1:- 15:10:
awF ;ruu: ;runr ;ru.,p

o e T e :-c.ur ;ru; ;ru:

o~

=
3 2 1
+s
ass
THE CONECTIN HAS SEEN CUT
ON PCE.
5 Yec
\E
T wee uss-A T v e
Veer 2
3 A WPLZT |7 REJECT_SET_PTI m3
X MET 244
PEI3t r 5
Yoo
)
e =s-8
5 w4
AN PEIECT_SETPT2 e
K NET -
h_fEJ.z2
(e [rI
AAA—— ! P27 |7 REJECT_SETATY (] ju g
" weT ZAL
L _Resn 2 }/' 5 .
. N vee {8 R
i
LI= -
st -
: wr )
: 151
A_eusy
ues-A
EW'!
AAel -t WCPLZT3 |7
e ® NET 2 Y ﬁr' Is
vee |8
vee-g
§P7-E
RPN ST T
=
ser_2 ®AET - }/ |5 |
[T=
RN7-A ¥
A — 1] werzzy 37 SPARE_OUTY mna
> Vas- G0 ms
sFR x wer 2 %IZ/' P I DEITAL_GWD -
vee L]
o|me
uss-s
4 WP 16 .
> 2 1
N r s | cri3 ‘! 2
NMaes
' 2 2
V-
vmn
noTES:
1 The avabal ter anais ecund @ + T iSEEISHEET oy
T + Letington
2 The sysbol for dwitat graun =
o T = CER e
3 Lnmts soaciat AL Fremloes ace 14T X PR ; @2 D |
= : 4
1 = ;
: £ i

¢



-

i

orEs e W2 ws
Bus+
" ] Ty
o T Mkedl
n 3 . wra
2[ 70524 e PEPY_CTRLRTH 2
S PISE B20) o af s 3
w m SIS CTRATH = s 1w, erease
s 0 vare craam | 0| 7157 s 25 meEr 4P Ll 3
nul m 123
0 a8 T s mn P8y meevcrRusRC 20 wre }*
LU ] ++ | #9 52 @20y V P9 24 3 5 "
"l 2 B WER_RTN VT ems_cisac o D3 82534 -8 e~
a 7 EMLHL_RTN Fa34 w22 L) VARE_CTMUSAC P3 425 - ] ax L s 1 2 EXT _ROUGHEN/
wm m P53 @ AN P8 423 N Fl W ra 828
: i |[ PAEI S 126 - il atE ¢ Jresez EXT_RGHY roms
3 4 WYENSRC %6 outt
W e bivoid ] N (12
de 26 pe-Ln_sac ; 8 BLEwsAC 72 22 " ; o7 o5 b jas
7"":'! 3 EMHLSAC )_. :"z‘ m 1 cLkz : , ™ J‘ COUD_TRAP_YE RET e
3 a7
Lcalud Poan 9 P e/ 7 CATEZ 1 M~ i s
EN-EN-RTN J e = =g un 22% C0LD_TAAP_¥S RET e
AT hd AC
MENW/ Ja g
Biw va 2T COLD_TAAF_V® RET | | inm
i
Ll L - oo kv s2av e
Ne— e -
= 71 DRVERS_EN/ 1wy  STSNT bl ~a Lilaad Jor
] [ INAASK
= 0 w3 w7 AN 0
L ROLGH PP _EN/ 745240 IAA—
A + s 3loe  e2SSA gt 1EXT 2w 2 AOURI_SAC
% 2 vy o 33 3 | EXT_AORGH_YALVE_EN/.IVY 4 ue-E VWA~
s Gatel o w2 0 ro oS
= : = h_02 32 pag |2 ] COLD-TAAP BN/ V% | us " f\. VWAL 1
7 n om - 2] ] aq | OO T e 8 e ) ok
= 8 bl 2 = ) v (N XA o r | AOUGLSRE
- e .acuz , a2 (3 28] . o R YT Bl o 4% €T FLSEL/ racar
h s/ e TE2 Yy oe EL1 eas 122 &l 5 5 rag27
h_vewn, 23l o2 - NTAsET/ o L2 Zior pay {2 ADCORERT J M : Pl s - -
R - e/ =)t e T . ) bR . i T - ..m: 4z a 2
N} = >
2 [T - et A 2 4
e ? - { l CURDY Il iuid e : :1 tad il 7 -
—————————— - ;
h_swa = cHe_RDY :: N A -2 L] DGND -
. bemy
ez
T ° e aeser :
. - vz < 3 foe 1 * res oss
NR 3 sssa e b 22 N | O s ua i =
n a3l o 12 A - [} 2[[795E43 e w _
1 i 6] e L= ] weoom
N2 e - - ~ & TESTVALYE/_VZ [ e v
L) kl 1 - R O AT 3 Bl (R
= F™ iad PA3 - =] = ~ wy m
NI .| P on C - 7_EIECTOR BYPASSVALVE/_J4 [ 7w - -
L N 2% 39 [ 3 U O
TN——— s PAS 3 STDLEAK_VALVE/.VS " ] ~
C S 1) 38 FASI10 Pes 2w m
R N e . s 2f T e Nrmve_ex o | T TERVEEVALVE/ VS 9]0z ~ .
NS B, par 22 4 16 Me_tn_SEL, e 522 - . - W GAGSS.LEAK_VALVE/NT (3 s v - T .. - N
ol 0] T w m 1 Leiranszs - P8 A29 * - - - - PCE 283 213 - ~ . . .
. P w M no_SP_A . - W _2VEN a Bt CRE T
rs 66 21 R L5 28 214 : N R
- oy ] L] St CHECCCTXRE DY et - - - "] tde . vee i o - . - T -
- - 20 [ . fa - - i ) . S .  +—a .
. C sl " S me—— CLI - 8 . A vu:._,__I:' 5 . [] m%uk .. . .
) Rl I N R 13 Bl "R ol e I bt . - . - . : o0 ¢ T i v/ P i . -
. - = — gl my T e leerecs - b . R - - ) 6m % 3 LT - . .
- - e e 2.:-_"5_ R PR . - ' - 2 - e S 5
- - - . b d e wcis—d } - T . ) . ) et : - - : )
- 3 - u B - bl . o otaL . . 443 d - M -
” ‘ Cd % @0 . - - N . G - Lol ..
- O ? 1 } € L. 2 SEh pag 14 NEIECTSETFTH- [T (e sein R L. ;
= senp - I NI - 3 S | _resECIEETIR Juz m B e Y B P - - - ...
L] . b2 N SecT_seT PR j pil () - N ) - N :
4 ) [ B :12 2 P2 11 :J:Cl‘j:f.’ﬂ! : wm g :J 24 ’ paid
1 - N = .
23 PAl W e - e []
o - ' we os s o El W STATiE) 0 5 ST N lloe A3t
* Je s N ' = . - 55 T P T TesTaEr CE P n 2in - g :
- - - N ke e W 1_*.46__}_ P < - ;s w m . 3 :
nsm2) - o JLame a3l Je 23 1 peNd WA —1.0 29 - : 08 28 oag |2E_VENTLED ; L el T = T2
N spn_3 - 232 H - b7 7 7 X 7 Y 53 Vout
¥ (= ;_a'wm . el + % vn |, |sms 27} a7 :! BUSY_LEN/ 2 v ; s e 3 ou .
E oSS 20F 257 — 2o o 2 75V w0/ [ i s s . Pea ‘—_—_An FAM-EN 4% w hid 3 5] -
; . XD/ A e 4 t—d
|7 » ) ::: O o :: f i % : :'z 20 \-:———-:—os 25
» s 7 s X% 5 2 157
3 r TS ATS N s ' Pa3 e h_CS-4/ -
ATS *5 ) “5 §
bl s T e’ meseT 35, sl 3 X T Aged iS
- ey vee 1= NEK] RESET el g B T[T » gna |2
- 2 . 1 NILE) ” . P
= S romssze saum pE Ve e T pe = SRS M A, " - )
N R Ny el . - -
) . i Ti_ﬂ;ﬂ:'” E — ~ A Paa p o e
. . - . o : - Lo .
- . o . 2 e =] - =8
3 N W 5 1 B (2 0] .. -
= 5 + - . aF 25v o Smas D8 ADSSS 3 o - n e avsss R
4 1 v _’_"._.K..._I SHaes| 08 o] BGND n 2
wiw B2 e ,] pw syl 22y 1 veND 2 1 o pes 12 _EMS 510N/ PsM 2 3
cn 4 AR o2 A A/DDONE 5 4 02
= !,va.nju cnm v y 2 PCs . - s ¢ 28K| e a3 03 o vout |2 :t‘ TAOOPPSET
i 2, TIp A O L o =] T 2 » 5)
PVAT L4 o moll¥ AXB/ o5 L w27 108¢] —t+|ro ez = 5 \
5 T A LRt 05 "
» 2 crs L o v 1= 1 2 L] 7 =
s = e o ] % o 2 P Hpsew = i 25v
T e e +5 Voo o7 % —AAA LT 5 7
=3 hiiid nmooc| ' veex ’] —t fpace 527 S
N . .
= AT V vano HE A -3
Wee D gad - l
@ [ avcesee, |22 A s ’_% =
A€ 1] wo_cowvear 2 ' -
Wl sl 1M . sl Do
w] ag {25 _ADSELA 3 AAn 220 neT :
[T Py RV X 4 . B
0] I e XN B
Ll » 26 TEMP_SENSOR_CHI
28 e ra 7 +SV_REF_CH2
n oy e 28 +2SV_REF_ O3
L [ TST _PORT_PRES.LM
[] STS.PRESSURE.DS cra?
~fow »s Froes wees
L—seoc »
“ TN_EAKE.OT f
FEF W oa3s
w
Ko il 1 1 t 1 g0
- :CISI 863 L Cas4 (ol 13
"“’zf uxs;l—uwz. uufz? T .
1 SEZ T T e | X AR YT PR OV
T Ll SR Wy

PLT 1AM PIE
ECEe T

)




o)}

—

)
srsat ® w2 = COMT_ 55 Buse
ribiaailih ] oy~ urevany " )
- ) N f\_-- 20 *5 un 28
I R I Y 5 [Ta] heesel—— xPt M B A ol . LI L
] o M
s w2 » » ] 7 a At . e | N 2 - g A A E] 12 o
Saimowe] 222 ) Tl ® 2 p— 2, < [ o 8 5] ] 0 L n
n 0 m 7 a g TN pass ! o 12 a2 2 n
0 % a3 XxP3 s 7 NG 7
af hod 2 - Y it » Fon e N ———1 a 3 n 5=
o1 s ] o 3 L2 - s XP2  XP4 ﬁ ™ anfl MM L4 P CIIRE]
—— ..
e rm r N 5 3 x5 H oy
= k% s N5 Y s L ™ M 9 s =] s AS L [
i Y s ry i - s a A8 A6 + O P8 a3
2 RN ] % ) L po w s 3 hed
3 B B e ——t ow | 0] 2 I ——— a7 i NILJ £l Py G P8 A
[ — vy e LT . nf o | W N 30 z Py a5
o . L3 A pe———— LIV 2 e &
o Ot SR {3 e wl® - = & 2 [ N 24 el 73 | [0 a8
s e | Pl R = T D I R
] S = || m i M, AL a 1+ [Po an
™ v o | “ L 1 s
: = =T e N
DGEND AIS A 1 A [ e
) T 95 He (Pa a2
ADD/ATABS e ] 2 N
[ *5 *S pvee -+ |Pd a0y
sz . BT o
: drog e I w —t L Y 'E_JT;EM N
: do e« : o - 2 w2 w ocon e o ass
3 D = \m = e ’ s
0 Mooe S = [ = af M +lraan
: s esl” ) ML ) MO ] [*jrase
: L] PO (] [3 . \.:_L " sl s ol e
e el 1% N =] . .t - ' “ 5 g
7 e o l" 3 \» L e o p —sd& whs |, v am
e N
:: —Hm v bl R ::'lf "tz L] L ’_F:-nﬁ 1';3" I
ac et \mg wft a8 A\ AS B noa i s EECIp
: e - L Do 2T e - EN h_aw 2] greusoe s :;u 1 - - ) A2
f A - ™ AQ T 3 ! [+ 198 A2s
- ) A Tp : MOTE 1 - . A
. . @ Gt el bs-azs g o5 Slvc © wh! ; : 5 R N M g
. . o s et 4 - 0 y ha = Le | ar
K ave " i ] t—demw  wh' .
v G &) L T _ .
A M . Pan Lt
2 ul o . L i . w2 20 r2 az2
: " N - ey A%
) -t . [ : AP -Ok z-z : 4 ﬂ| = 3] : ! i ! @ :;. FIAS  NOTE A
o L L] 0 ER volibanid : St wk (5] U7 v ot £ P \% 70w 8w i.us picd “Tev T {7 -
s e O [ A5 meser 471 12 | ouwg o TS DECHG I v - 2 2 T paes pg ar
) 1w [ ] o oy r 1 €504 T Lahid .
= 2 » 2 7 D & ? ~ ruses ¥ Pr o e ) W T2 o
Mo o 3 0 a0 a 1 T r bl sv RN L s, s
&+ [ ) + N 3 - L] s 2/ - e v T ki ¢ los an
o =15 - ] 7 B 1 a2 P Z Py =7 B kil - 20
sa e {2 s £l A - A LT hY . belpoar
x5 B 38 G s L1 g s =] 2 ¥ b oS-y . kidae L lesany =0 :
rn . T ) s 8 M ET 2 - : s ’ -
[ 0 7 an Q - - S cs.ss t [pe an - .
] (1] Q 4 - c D Eve + .
N i - ! AS | - 7 €S8/ " §
et - o 9 3 - ) e * pd y - e b
. ) - . L] S_7/ -
oo g 1w 131" r 3
. . - A - S - ,—c' g gpt £ ° : = cL
1. R v 2 \ 3 nAS_~ n - s der ._—'~"- 3.8/ Tt - MR - : -
; . < (AR o i - 9™ ® EXY ) . g CoL
4. . . R B . ] - A = Wpg cs_n¢ : ) ! N
T o - - .- St T ¥ b =X/ - - - -

] : - - u’“s”m u L) 2 4 ® . . - : R .2/ . . Ny B
N [ s opE IS I . . ) Y 5507 : ] : ST
. SRS e w ) N . 2 whE = . P

an 3 0 L4 ED PESET o .
. 5 = 7 XY -
a7 =1l YiT = W o F - . i
A9 ]®% M LR K] DGND ) = = -
™ s & L] 5.8
© G W LAl ) - b
= n » L 2 A e T - * o ]
\\*' 50 T " e NTRESET/ ) ace
] Bl o bt <1 . - }..'__. 2L
T : . S w ' ' -
6D 6 ” . R 0 , T U S8/
- il € %ns_v hcid Clirse
. Denp D e 22 neT L ) 2 z ": o ) T e g M
. uw » shi DE-3/ Sve_SEN
an 2[ FETR 2 L 2 T b Lo pore Lidd i !
o L * 8 Pa s
- z : s s o EI s b [ =
g‘. 20 m AS] 2K 7 - 73 &%
] o 5 F A ] [ 3 DeND By 8y
ey N k] N - - 1] oy jua@san r A N J
S~ . @ 2 n
N : N . A wae sqe  ep v e,
) - ” L R rus 2[ - oos 2dez s " LSO '
RS L . - L o 3T K z>:| [l g e $OARD MGINTING HOLES e, €z e
b i : B} . - .
- s 8 7 o Z .ot j! x ba b ne  »a X oD cs N
L) d " P
T_ U I +5 Ll t RN (] 1 Y- Pac
° = ' aps =
;—‘m s ! o fae )
w/ 5 He A a1 e w Py
. P 5y 7S
a Voawo Banp 8 Jrasm 5" Tp DGND  DOND DGND  DGND = Pe s
= ra 24 .
; o
N\ ; Pa o0
: SN ot
PI"}
P a2e
reesme § ! sl g
M adial}
T 3 BANEZ
T o - il PR Cl -
rb® sy rocae ’
¢ b ooy, pacan
&b’ [+jrac2
4 D: 5y
£p e Pa at
T b” P8 A22
b MOTE 1} WRBG FROM P3.AS TES TO 5 NEAR TPZ LOCATEN
7 Bs WRLG FADM FI.BS TS TQ DGHD MEAR TP1 LOCATAN, o
L]
'3 :)5
g o i
hs THE DOCLAENT CONTANG PROPRETARY IFORWATKN OF YARUN ASSOCATES
G ALESS TrEMWSE SPECFED EXCEPT AS AUTHOAZED SY VARUN N A SEFRMAAT YEITPG. THE DOCUVENT ~
p—— FABRCATE N ACCORDANCE WTH VARUN . AKD ITS INFORMATION SHALL NOT 6E COPIED. USED OR DISCLOSED T0 GTHERS.
q FASACATION PSOCEDURES EROQ AND/OR Wwoge2 AND SHALL BE RETURNED TD VAAIAN UPON REJUEST,
i . = VARIGG YRLTOR FRILCTS TSN
i T i atefteill Yoy
5 griinre PLE am PCE
il e an Eheut i
= T A e TS ST TR ="
ELu 36, FEE (5T 28|D I L8222 i T
_ 3 T D-LEB28 ST
=) ]




3 ] 2 l 1

Ow -0z o0

[se)

OZ~x>D0 mr»

J10,J11 AND J13 ,D/(_s(?s)

(6 PLS)
SEE NOTE 9

(s

=

(s
0 L i
=0

oy
z

e

[

(14
C

L«

3

3
r 82

5

8 ndf
00

IR
0

4ml

¢B1 5% 3% 9% B

wpono

=

FLAT SIDE

"CATHODE -

Qry.

FiND| PART NUMBER ! DESCRIPTION

(4 PLS)

EED P8 AND P9 (4 PLS)

(4 PLS)
SEE NOTE 9

_ (7 pLS) ..9 .

CR5,CR9,CR12,CR14
CR17,CR23 AND CR29
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NOTES
[0 DO NOT ASSEMBLED W3.
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— 4 .
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POWER SUPPLY BOARD
Introduction

The power supply board is housed with the CPU board in the card cage and contains the
circuitry to supply voltages to the various electrical components in the system. It also contains
a regulator circuit for controlling emission current and a second regulator circuit for controliing
power to the diffusion pump heater coil. The power supply block diagram is shown in Figure
9-1. The AC line voltage can be either 110 or 220 volts (a jumper on the power supply board
will allow operation from either line voltage). There is a filter and rectifier section which
converts the AC line voltage into DC for use by the main converter section which is a switching
power supply that controls the 24-volt output (labeled 24VINT). The flyback transformer in the
converter 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 diffusion pump. For this reason, it has been kept
separate from the main converter section and is powered directly from the main AC line.

In the paragraphs that follow, each major component of the power supply board is described.
Main Converter

The main converter is a two-switch converter running off of DC power provided by the AC
rectifier. The schematic for this circuit is shown on drawing L8025, sheet 2. Transformer TX1
has a primary winding N1 which is controlled by the two MOSFET's, Q10 and Q11. These
transistors switch at roughly 100 kHz rate and provide power to the six secondary windings on
transformer TX1. '

Winding N5 on transformer TX1 provides a supply voltage to regulator VR1 which controls the
9V output.

A +15-volt supply is provided by winding N6. This voltage is also controlled by a three-terminal
regulator VR2. A -15 volt supply is provided by winding N7. A three-terminal regulator VR3
controls this output. Ground for all three of these power supplies are connected to analog
ground AGND.

Winding N4 provides a 12-volt semi-regulated output.

The regulated 24-volt output 24VINT is controlled by the primary feedback loop in the power
supply. The control regulator is chip U26 which is a pulse width modulator. U27 provides the
clock frequency to this chip. The control loop has a primary current sensing loop which
controls the peak current in the primary of transformer TX1. There is an outer loop for this
controller provided by measuring the size of the voltage on 24VINT. This feedback is provided
through optocoupler U30 to provide isolation between the primary and secondary side of the
power supply. The output voltage is controlled by varying the pulse widths delivered to
MOSFET's Q10 and Q11 as the primary switches. Pulse width modulation varies the output
voltage to close the loop.

A few additional features are provided in the basic converter control loop. Amplifier U31
detects an undervoltage condition and shuts down the pulse width modulator chip if the AC
line 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 become too high, these
conditions are OR'ed together to provide a fault condition shutting down the pulse width
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modulator. The undervoltage lockout amplifier and the three secondary current fault condition
amplifiers are contained in chip U31.

S-Volt Regulator

The 5-volt regulator (see Figure 9-1) receives its power from the regulated 24-volt supply in the
main converter. The 5-volt regulator schematic is shown on drawing L8025, sheet 3. The 5-
volt regulator is implemented by using MOSFET transistor Q12 to switch voltage across
inductor L5. When Q12 is on, energy is delivered to L5. When Q12 is off, energy is delivered
from L5 to the 5-volt output.

The basic operation of the regulator is controlled by U28. This device has an inner and an
outer loop for operation. The inner loop controls the peak current flowing through Q12.
Measurement of this peak current is implemented using transformer TX6. The output of the
transformer is rectified by CR46. This signal is fed back to U28 to sense the current flowing to
inductor L5. The outer loop of the 5-volt supply is a voltage regulator. The output of the 5-volt
supply is detected using the 5-volt sense lines. If these remote sense lines are not connected,
resistors R160 and R161 provide internal connections to the 5-volt output. Remote sense
amplifier U34 feeds back the output voltage for comparison with an internally-generated
reference voltage in U28. Fine adjustment of the 5-volt power supply output can be
implemented by adjusting potentiometer RV1. The pulse width modulation controller regulates
the output by controlling the pulse on time delivered to the drive circuitry for Q12. The drive
circuitry is implemented 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 to a low value, the pulse width modulator is turned off by the output of U34.

The 5-volt supply also supplies the input to the two three-terminal regulators, VR4 and VRS,
which in turn power thermocouples TC1 and TC2 which provide 150-ma currents to the test
port thermocouple and system thermocouple respectively.

Auxiliary Power Supply

The auxiliary power supply provides the high voltages to operate the ion source and the mass
spectrometer. Raw power is delivered to this controller by using the filtered 24-volt supply
labeled 24V+. Again, pulse width modulation is used to control a current switch, Q8. This
supply schematic is shown on drawing L8028. The pulse width modulation contro! 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
the output voltage by varying the pulse width of the drive circuitry to Q8.

There are three fixed voltages generated in the auxiliary voltage supply, the suppressor
voltage, the fixed focus voltage, and the ion chamber voltage. In addition, there are three
variable voltages which are controlled by a variable frequency signal from the CPU. The three
variable voltages are the filament bias voltage, the variable focus voltage, and the repeller
voltage.

The commands for these voltages are generated using U16, U19, and U24, a frequency-to-
voltage coverter (F/V converter). These chips convert variable frequency commands from the
CPU to analog command voltages which are delivered to shunt regulators. The currents
required from these three variable voltage supplies are low. Therefore, 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 output voltage. The




error signal generated is delivered to the base of Q7, Q9, and Q17. These transistors draw
varying amounts of current through a voltage dropping resistor. This scheme controls the
output voltage from the regulator. A sample of this output voltage is fed back to the operational
amplifier thereby closing the loop. Capacitors C50, C58, and C72 provide frequency
compensation to stabilize the feedback loop.

These three voltages (filament bias, variable focus, and repeller) controlled by the CPU can be
adjusted by the operator to tune the system to detect helium.

Emission Current Requiator

The emission current regulator is used to control the emission current from the ion source. A
schematic of this control loop is shown on drawing L8025, sheet 1. The power provided to the
filament floats on top of the filament bias voltage supply. Therefore, the voltage which supplies
this power must be floating rather than grounded. This floating supply is provided by 124V from
the main converter section. Frequency-to-voltage converter U10 receives a command signal
from the CPU to determine the current command signal. The output voltage provided to the
filament element is controlled by the primary voltage switch Q4. This switch controls the
primary current delivered to transformer TX9. The current through this switch is sensed
through resistors R81 and R82. The primary current signal is fed back to pulse width modulator
chip U14. Chip U13 is a clock chip which provides the timing signal for the pulse width
modulator. The output voltage applied to the filament element is fed back to voltage sensing
amplifier U12.

This basic design is similar to the pulse width modulation schemes used in other parts of the
power supply. That is, the primary current in transformer TX9 is controlied by an inner loop and
the voltage across the filament element is controlled by the outer voltage loop. This voltage
regulator, in turn, is controlled by the current command from the frequency-to-voltage
converter. Emission current from the filament element is measured across resistors R48 and
R49. Switch Q3 is turned on if high emission current is required. When Q3 is turned off, the
voltage is measured across both R48 and R49 to give low emission current. The range
switching for emission current is provided through optocoupler U11.

The variable frequency signal from the CPU which commands the magnitude of the emission
current is delivered through optocoupler U9. The emission enable circuitry is implemented
using transistor Q6. A control line from the CPU allows the filament emission current to be
turned on or off under operator control. The emission enable circuit signal is also provided
through optocoupler U9.

There are two fault sensing circuits in the emission current regulator. Amplifiers U12 are used
to sense a low current or open filament element condition. Pin 7 of U8 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 generates an error message on the display
indicating a burned out filament. »

The output of U8, pin 1, controls the emission burst current error condition. If a large rate of
change in the filament current is detected, the emission fault line output of optocoupler U36
goes high. This output is sensed by the CPU and generates a message on the display
indicating a pressure burst in the mass spectrometer tube.

Diffusion Pump Power Requlator

The schematic for the diffusion pump power regulator is shown on drawing L8025, sheet 1.
The diffusion pump power regulator receives input power directly from the line voltage. A




switch in the circuit allows operation from either 110 or 220 volts. A +7.56-volt supply is
generated by rectifying the AC line voltage using CR1. A -14.5 voltage is generated from the
AC power using CR4.

This regulator is a feedback loop used to control the RMS voltage delivered to the diffusion
pump heater coil. The power triac Q1 is connected in series with the heater coil to control the
power delivered to the heater element by varying the firing angle of the triac. The firing angle
is controlled by a phase angle controller chip U6. Chip U3 calculates the RMS voltage across
the power triac. This output is compared with a command signal in error amplifier U4 (pins 5,
6, and 7). The error signal is used to control the phase angle controller (pin 6 of U6).

The power delivered to the diffusion pump heater coil is commanded by a frequency
modulated signal applied to the control loop through optocoupler U1. This signal is converted
to an analog command voltage by the frequency-to-voltage converter U2.

An open heater element condition is determined by a low voltage condition across the power
triac. When the diffusion pump heater coil is connected, the voltage across the traic is never
less than 25 volts RMS. This voltage is rectified and compared with a reference voltage Zener
diode CR12. If the voltage does drop below 25 volts due to an open heater coil, the
optocoupler U7 is not turned on. The open heater element condition is indicated by the
diffusion pump fault line being high. This condition is sensed by the CPU and a message is
displayed indicating an open diffusion pump heater coil.
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Health and Safety Clearance
Return Authorization Policy

In compliance with Federal OSHA Safety Standard 1910.1200, Hazard Communications “Right to
Know; Varian is enforcing that standard to preclude the potential health risk to its service person-
nel that can occur when receiving, disassembling, or repairing potentially contaminated products.

Returned products not accompanied by this completed certificate will be held until the completed
certificate is received; failure to provide this completed certificate within 30 days of notification
will result in the return of held product(s) unprocessed.

If a product is received at Varian in a contaminated condition, the customer will be held respon-
sible for all costs incurred to ensure the safe handling of the product.

Company Name:

Hereby certify that the product(s) listed below have been cleaned of all hazardous
residue and that the residue remaining is of a non-hazardous nature.

Hereby certify that the product(s) listed below have been contaminated by the fol-
lowing toxic or hazardous materials:

RA Number Model Number Serial Number

Authorized Signature Title Date

Note: Varian Service will only accept contaminated Turbo or Mechanical Pumps. All other
products must be decontaminated by the customer before Varian Vacuum Technologies
Lexington will assign a Return Authorization (RA) number and authorize the return of
the product (refer to the attached Return Authorization Report on the next page).

Note: Varian Vacuum Technologies Lexington cannot accept any biological
hazards, radioactive material, organic metals, or mercury at its facility.

Varian Vacuum Technologies
121 Hartwell Avenue

Lexington Massachusetts 02421
Telephone (781)861-7200

FAX (781)860-5405

April 1999
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VPD Service Operation VARIAN
Returned Material Report

This report must accompany all products returned for repair, replacement, or warranty evaluation. Full informa-
tion regarding reasons for return of the product will expedite repair or adjustment. Please fill in all blanks below
and furnish any other information which will help identify the nature and cause of failure.

Reason for Return (check appropriate box)
0 Paid Repair J Advance Exchange O Shipping Error J Credit
3 Warranty Evaluation (J Loaner Return 0O Shipping Damage

Product Information (use separate forms if more than one model no.)

Varian Model No. Serial No. : Quantity

Part Description

Purchase Information (if product is being returned for warranty evaluation, show your original purchase order
number and date purchased)

Varian Sales Order No. (if available) Machine #
Original Purchase Order No. Purchase Order Date
Company Name Contact
Address
City State Zip
Telephone

Failure Report (describe in detail suspected cause or nature of malfunction)

Returned Products

All products returned to Varian/VPD Service Operation for warranty evaluation must be sent prepaid and cus-
tomer must comply with the warranty replacement and adjustment provision set forth in the warranty.

Ship directly to: Varian Vacuum Technologies
Vacuum Products Service Center
121 Hartwell Avenue
Lexington, MA 02421

All products sold by Varian and returned by customer are subject to Varian Vacuum Technologies stan-
.dard terms and conditions of sale including, but not limited to, the warranty and damages and liability
- . . ’provisions set forth in the warranty

November 1995




