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Terms and Conditions

1.Delivery. Unless otherwise stated, shipments of Ferrotec Temescal Electron Beam Gun and Systems
products quoted and/or produced at the Livermore, CA factory site will be made Ex-Works, Livermore, CA
Incoterms. Shipping date as are approximate and are based on conditions at the time of acceptance and
prompt receipt of all necessary information from the Buyer. Pro- Rata payments shall become due as
shipments are made. Items held of Buyer shall be at the risk and expense of the Buyer.

2. Title.

A. This subsection applies in jurisdictions where the laws provides a purchase-money security interest, or
similar rights, in favor of the seller, including but not limited to the U.S., Canada, and Mexico: Title and
risk of loss or damage passes to Buyer when the goods are put into possession of the freight carrier for
delivery to Buyer. Seller retains a security interest in the goods to ensure payment in full. Buyer agrees
not to take any action with respect to the goods that would interfere with Seller’'s security interest until
the goods are fully paid for.

B. This sub-section applies in all other jurisdictions: Risk of loss or damage passes to Buyer when the
goods are put into possession of the freight carrier for delivery to Buyer. Seller retains sufficient title in
the goods to ensure the goods are fully paid for. Buyer agrees not to take any action with respect to the
goods that would interfere with Seller’s title until the goods are fully paid for.

3. Delays in Deliveries. Seller shall not be liable for failure to fill any order when due to: fires; riots; strikes;
freight embargoes or transportation delays; shortage of labor; inability to secure fuel, material, supplies or power
at current price or on account of shortages thereof; acts of God or of the public enemy; any existing or future
laws or acts of the federal or of any state or local government (including specifically but not exclusively any
orders, rules or regulations issued by an official or agency of any such government) affecting the conduct of
Seller’s business with which Seller in its judgment and discretion deems it advisable to comply as a legal or
patriotic duty; or to any cause beyond Seller’s reasonable control. Seller is not liable for damages attributed to
delays in delivery.

4. Taxes. Prices quoted herein shall be subject to an additional charge to cover any existing or future
Manufacturers, Sales, Use, Value Added or similar tax which may be applicable and any administrative costs for
required governmental permits, inspections and the life.

5. Special Order Equipment. Where buyer shall furnish special order equipment, Buyer shall bear the cost of
alterations made thereon, except such as Seller may make for its own convenience. Buyer shall furnish
drawings and specific information as to variations permissible between equipment and drawings. Shipping and
crating charges on said equipment to and from Seller’s facilities shall be borne by buyer. Seller shall have no
responsibility for loss or damage to said equipment, except when due to careless handling or negligence on the
part of Seller. Cost of insurance on special orders will be borne by buyer, and same are held at Buyer’s risk.

6. Seller’s Warranty. Seller’s standard published warranty in effect at the time of shipment for the particular
product shall apply. THIS WARRANTY IS EXCLUSIVE AND IS IN LIEU OF ALL OTHER WARRANTIES,
EXPRESS, IMPLIED OR STATUTORY, INCLUDING THE WARRANTIES OF MERCHANTABILITY OR
FITNESS FOR A PARTICULAR PURPOSE. Seller’s liability shall not in any case exceed the cost of repair or
replacement of any defective product as stated in the warranty and upon expiration of the warranty period all
such liability shall terminate. Seller shall in no event be liable for consequential damages of any kind.

7. Changes and Acceptance. Any changes in drawings specifications or in their Terms and Conditions will
require Seller’s written approval before they become binding.
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8. Cancellations. The following schedule of cancellation charges shall apply:
A. Cancellations:

i. For custom/modified products:

1-30 days prior to shipment 100% of product sales price
31-60 days prior to shipment 75% of product sales price
61-90 days prior to shipment 50% of product sales price
91 days or more prior to shipment 10% of product sales price

ii. For standard products: To be negotiated

B. Reschedules:
i. For completed custom/modified product 1.5% per month x sales price of product rescheduled

ii. Incomplete custom/modified product, parts 1.5% per month x sales price of rescheduled
products which are stocked or ordered.

iii. Restocking: Only standard products may be restocked. 25% of dollar value returned to Seller’s stock,
plus all freight charges. All restocking is subject to Seller’s approval and inspection.

9. Payment. The terms of payment of items quoted herein shall be: cash in advance or net 30 upon credit
approval unless otherwise agreed in writing. If at any time, in the judgment of the Seller, Buyer’s credit shall be
impaired, Seller shall have the right to demand immediate cash payment and to refuse to make delivery except
against payment therefore in cash.

10. No implied License. The sale of any product or material quoted herein does not give or imply any right or
license to buyer to analyze or manufacture such product or material or to claim Buyer is an authorized re-seller
of such material.

11. Export Licenses. Items quoted herein may constitute a controlled commodity requiring export licenses from
the U.S. Department of Commerce prior to transshipment. Buyer shall be responsible for obtaining any such
licenses required.

12. Exclusive Statement. The terms and conditions contained in Seller's Order Acknowledgement will be the
complete and exclusive statement of the terms of agreement between the parties. If the terms of said
Acknowledgement differ in any way from the terms of Buyer’s order, the provisions of said Acknowledgement
shall prevail and be controlling.

13. State Laws. This contract shall be governed in all respects by the laws of the State of New Hampshire and
the State of California.

14. This contract is governed by Incoterms 2010.

FERROTEC (USA) CORPORATION'S ACCEPTANCE OF THE REFERENCED PURCHASE ORDER IS
EXPRESSLY MADE CONDITIONAL ON THE PARTY’S ASSENT (WHO SUBMITTED THE REFERENCED
PURCHASE ORDER) TO FERROTEC’S ADDITIONAL OR DIFFERENT TERMS IN THIS ORDER
ACKNOWLEDGEMENT. IF NO ANSWER IS RECEIVED FROM THE PARTY SUBMITTING THE
REFERENCED PURCHASE ORDER WITHIN A REASONABLE TIME AFTER RECEIPT OF THIS ORDER
ACKNOWLEDGEMENT, IT WILL BE ASSUMED THAT THEIR INCLUSION HAS BEEN ASSENTED TO.
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Limited Warranty

1. Parties Covered. This limited warranty is given by Ferrotec (USA) Corporation hereinafter called the
“Warrantor” to the buyer of the above described item(s) and extends to Buyer only and is not
transferable to nor enforceable by any transferee, subsequent purchaser or successor of buyer.

2. Term of Limited Warranty. The term of this limited warranty shall be one year from the date of
shipment of the above items(s). Warrantor shall not have liability or responsibility under this limited
warranty or under any warranties implied by law or otherwise, for defects ensuring or claims
asserted after the expiration of the term of this Limited Warranty.

2. Limitations of warranties. The only express or implied warranties of Warrantor are those
expressed in this instrument.

A. WITHOUT LIMITATION, WARRANTOR HEREBY DISCLAIMS ANY WARRANTY OF
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. THERE ARE NO
WARRANTIES WHICH EXTEND BEYOND THE EXPRESS WARRANTIES SET FORTH
HEREIN. THE TERM OF ANY WARRANTY OR WARRANTOR IMPLIED BY LAW SHALL END
ON THE TERMINATION DATE OF THIS LIMITED WARRANTY SPECIFIED IN SECTION 2.

B. Warranty duration for out of warranty items repaired by Ferrotec shall be ninety (90) days from
date of shipment post repair “Ex-works”.

4. Warranty Coverage. Subject to the exclusions set forth in Section 5, the item(s) described above
is/(are) warranted against defects in material or workmanship. Warrantor shall, at its option, repair or
replace at its cost any defective item during the warranty period. Warrantor may repair the item at
any of its worldwide service locations.

5. Exclusions from coverage. Warrantor expressly disclaims responsibility for any of the following,
each of which is expressly EXCLUDED from this limited warranty.

A. Ordinary wear and tear, damage or defects due to abuse, misuse, failure to use according to
instruction, or exposure to temperatures and conditions in excess of those referred to in the
Notes and instructions delivered herewith. If different operating temperatures or conditions are
specified in documentation specific to your product, these supersede those on the enclosed
Notes and instructions.

B. Damage or defects caused by Acts of God, the elements, natural disasters, or by the wrongful or
negligent act or omission of anyone other than the Warrantor.

C. Damage or defects to any product disassembled, modified, repaired or replaced by any party
other than the warrantor or its expressed authorized representative, whether or not damage was
caused by said disassembly or modification.

D. Incidental, consequential or special damages of any kind.

6. Claims Procedure. Buyer shall promptly notify warrantor in writing of a claim under this Limited
Warranty or any warranty implied by law. Buyer is responsible for freight charges for shipment of
product to Warrantor. Warrantor will pay for the freight charges for shipment of product back to
Buyer where the product is found to be defective.

7. Severability: No Waiver. In the event any of the provisions hereof shall be invalid, the remainder of
the provisions of this Limited Warranty shall remain in full force and effect. No waiver by Warrantor
of the provisions hereof at any time shall constitute a waiver of any such provisions at any
subsequent time or of any other provisions at any time.
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SAFETY INSTRUCTIONS FOR OPERATING AND SERVICE PERSONNEL

Operators and service personnel should always wear safety glasses. Operators shall not enter areas intended for
service access only. Only experienced service personnel should enter such areas, and only after taking the
preliminary precautions described in paragraphs 1 through 6 below.

DANGER

Potentially lethal voltages may exist within this unit, even with the line power switched off. Service should only
be attempted by qualified personnel. Failure to observe all safety precautions may result in personal injury.

This component is designed to operate as part of a system containing high-voltage equipment. Observe the
precautions described below when servicing this system, especially when servicing components where high voltages
may be present.

1. Before servicing or operating this equipment, read all the component manuals supplied with the system, paying
special attention to safety instructions.

2. Post HIGH VOLTAGE WARNING signs in conspicuous locations within the service area.
3. Remove rings, watches, bracelets, and any other metal jewelry before working around high voltage.
4. DO NOT WORK ALONE!

5. Be sure that all equipment is connected to a power receptacle having the correct polarity and grounding, as
prescribed by the local electrical codes. Refer to the power supply portion of the documentation to determine the
proper electrical ground for high-voltage components.

6. Before servicing any high-voltage component, switch off the electrical power at the component’s main power
switch. This switch should have a lockout feature. Lock the power off and keep the key with you while you are
working on the equipment.

7. Certain electrical parts (e.g., electrolytic capacitors) hold a lethal voltage even after the power is switched off.
Before entering any service area, use a grounding hook to discharge such parts. Be sure that these parts are
discharged before starting any repairs.

8. DO NOT touch high-voltage leads unless power is off and a grounding hook is connected to the parts to be
serviced.

9. The high-voltage components of the system should be equipped with electrical interlocks to protect personnel
from injury. DO NOT ATTEMPT TO DEFEAT, OVERRIDE, OR BYPASS THESE PROTECTIVE DEVICES!

10. Never leave loose ends on high-voltage connections.

11. Observe the following warning if the system employs Radio Frequency (RF) power.

DANGER

RF radiation—even at modest power levels—can cause serious injury. If any of the RF components (e.g.,
the RF power supply, the RF matching network, or the RF electrodes or shielding inside the product
chamber) are moved or changed in any way, the RF energy may be radiated outside the equipment.
Monitor the equipment to assure that external RF radiation is below the levels prescribed by any and all
applicable safety codes.
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SPECIAL AMENDMENT FOR UNITED KINGDOM USERS
ALL ELECTRICAL POWER SOURCES: SAFETY PRECAUTIONS

This component is designed to be used in an extra-high-voltage system. Only authorized personnel should be
permitted to carry out work on this system.

Prior to any servicing, grounding hooks should be used to short out all high-voltage parts and conductors in both the
vacuum system and the high-voltage power supply. Screens protecting extra-high-voltage conductors should be
removed only if appropriate action has been taken to ensure that extra-high-voltage conductors are dead and cannot be
reenergized inadvertently.

In addition, all personnel should be aware of:

1. The Electricity (Factories Act) Special Regulations (1908 and 1944), in particular, Regulations 18(d) and 28 of the
1980 Regulations, as amended; and

2. The employer’s responsibility to set up suitable systems to safeguard the health and safety of employees, according
to the Health & Safety at Work Act (1974).

HEALTH HAZARD

The condensates deposited on the tank walls of a vacuum system are generally in the form of extremely fine
particles. The nature, as well as the form, of the materials poses the following potential health hazards:

a) Inhaling fine particles (powder) may cause damage to the lungs. To help prevent this, wear a protective
respirator mask with fine filter that has been approved by the National Institute for Occupational Safety and
Health (NIOSH) and the federal Mine Safety and Health Administration (MSHA).

b) Some substances are toxic and inhaling them should be avoided. Take steps to ascertain whether or not the
material being deposited is a known toxic substance. Refer to the Material Safety Data Sheet(s) covering the
evaporant(s) in question.

¢) Certain powders (titanium, for instance) can cause flash fires when exposed to oxygen or other oxidizers.
Therefore, when opening the chamber door after a deposition cycle, exercise extreme caution and allow time
for the coating surface to oxidize. Breakage of some of the more reactive condensates may be hazardous,
even when the above precautions are observed. In this situation, fire-protective clothing should be worn.

d) Certain powders (platinum, for instance) are known to catalyze methyl alcohol vapors upon contact,
generating heat in the process and possibly causing a fire to erupt. Therefore, never use methyl alcohol to
wipe down or clean any internal tank surfaces of a vacuum system. Use isopropyl alcohol (IPA), instead.
Dispose of all [IPA-exposed lint-free paper/cloth into a fireproof container, while ensuring all proper safety
procedures and precautions are being followed.
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USER RESPONSIBILITY

This equipment will perform in accordance with the instructions and information contained in the user’s manual
and its referenced documents when such equipment is installed, operated, and maintained in compliance with
such instructions. The equipment must be checked periodically. Defective equipment shall not be used. Parts
that are broken, missing, plainly worn, distorted, or contaminated, shall be replaced immediately. Should such
repair or replacement become necessary, a telephone or written request for service should be made to Temescal,
Livermore, CA, a product line of Ferrotec (USA) Corp.

The equipment, or any of its parts, shall not be altered without the prior written approval of Temescal. The user
and/or purchaser of this equipment shall have the sole responsibility for any malfunction which results from
improper use, faulty maintenance, damage, improper repair, or alteration by any party other than Temescal.

GUIDELINES AND GOOD PRACTICES

1. Follow applicable clean room procedures (smocks, masks, gloves, etc.).

2. Do not expose the vent and purge valves to excessive pressures. The nitrogen line regulator is factory set at
15 psi and must not be adjusted above 20 psi.

3. Prevent oil, grease, water, sweat, etc. from getting into the vacuum chamber.

4. Replace the source tray shield correctly to ensure that the ceramic parts of the high voltage feedthroughs are
protected from being coated.

5. Clean all mechanical parts and seals with lint-free paper/cloth soaked with isopropyl alcohol (IPA). Dispose
of all IPA-exposed cleaning paper/cloth in a fireproof container, while ensuring proper safety precautions
are being followed.

Polish scratched surfaces with Scotch-Brite, taking care not to produce any cross scratches.
Shaft seals are all ferromagnetic. No lubrication is required.

Check the chamber door’s seal and sealing surfaces each time before closing it.

o o =2

Check and clean the source tray seals and sealing surfaces with IPA each time before raising the source tray
into place.

10. Staff must be trained by competent personnel. DO NOT allow staff to operate the system or do maintenance
and recovery work on it until they are trained by competent personnel.

11. Document all alarms, deviations, breakdowns, and servicings done on either a hardcopy or an electronic
equipment-log system.

12. When operating the source at emission current levels above the bias level, do not observe it through the
viewport unless you are wearing polarizing lenses or some other appropriate form of eye protection.
Depending on the type of material being evaporated and the observed effective lumens, which may range as
high as 45,000 1x, multiple polarizers or types of eye protection equipment may be required. Failure to
observe this precaution may result in serious damage to the operator’s vision.
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SECTION 1
DESCRIPTION AND SPECIFICATIONS

1.1 SECTION OVERVIEW

Thissection providesageneral description of the STIH-270-3CK source, detailed specificationsfor the prod-
uct, and information about the available accessories. Section 1.2 lists the items that should be found in the
shipping container, both for guns shipped fully assembled and for guns shipped as a base unit plus compo-
nents. Section 1.3 providesageneral product description, along with information on ordering additional cru-
ciblesfor this convertible source. Section 1.4 provides the gun’ s specifications and dimensions, and section
1.5 contains information about the accessories that are available from Temescal to support the product.
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DESCRIPTION AND SPECIFICATIONS

1.2 UNPACKING

Remove the source from its shipping container. While unpacking, check the components in the container
against the packing list. Any discrepancy between the parts list and the actual parts received should be re-
ported to Temescal representatives. Inspect all partsfor possible damagein shipping and verify that thegunis
in good working order before disposing of its packaging. If you discover that the source hasbeen damaged in
shipment, report the damage immediately to the carrier and to the Temescal Service Department.

NOTE
To minimize vacuum system contamination, always wear rubber
glovesor lint-freelinen gloves when handling the sour ce, any of its
parts, or any other component that will be used in the vacuum
chamber.

The SuperSource2 can be purchased either fully assembled or asakit containing abase unit plusthe partsre-
quired to make up acomplete source. If you have purchased afully assembled source, the shipping container
should contain the assembled source plus the following items:

* two shunt bars

* one spare parts kit (PN 0715-8210-1) for the source

* one 9/64" Allen driver with special sleeve

* one7/64" Allen driver

e one 10-24 01" 03/4" stainless steel thumbscrew

If you have purchased akit with abase unit plus components, the shipping container should contain theitems
listed above plus the following:

* one base unit (i.e., aside- or bottom-drive source minus crucible, crucible cover, and emitter)
* onecrucible

* one crucible cover

* one emitter assembly

* one spare parts kit for the emitter assembly

Theavailablekitscover all combinationsof drive styles(i.e, sidedrive or bottom drive), crucibles, and emit-
ter assemblies.

NOTE
Base units aswell as fully assembled guns ship with anti-cr oss-
contamination insertsfor both four- and six-pocket crucibles,
regar dless of which type of crucibleis supplied aspart of a
particular order. The smaller, nearly cube-shaped copper inserts
(PN 0626-1382-0) arefor usewith four-pocket crucibles, crucibles
with one banana-shaped pocket, and continuous-tr ough evaporant
carousels. Thelonger, arc-shaped insertsare for use with six-pocket
crucibles. Notethat the latter pair consists of aright-hand insert (PN
0626-1163-1) and a left hand insert (PN 0626-1163-0). Take care not
toloseor damagethe‘extra’ inserts(i.e, the set that isnot for usewith
the crucibleyou will be usinginitially). You will need theseinserts
should you switch from four - to six-pocket operation or vice versa.
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DESCRIPTION AND SPECIFICATIONS

1.3 PRODUCT DESCRIPTION

General Characteristics

The STIH-270-3CK belongsto Temescal’ s SuperSource? line of turret sources, which offer enhanced versa-
tility, convenience, and dependability in applicationsranging from optical and microel ectronic production to
specialized R& D coating. These enhancementsresult largely from the source’ s key feature, the easy remov-
ability of itscrucible cover and crucible (see Figure 1-1). Crucible cover remova simplifies crucible replen-
ishment, eliminating the need to rotate each pocket in turn to the “home’ or evaporation position (i.e., the
positioninwhichit isexposed to the el ectron beam). Removing the crucibl e cover also makesit easy to thor-
oughly clean the crucible and adjacent structures, particul arly the cut-out above the exposed pocket. On con-
ventional turret sources, it can be difficult to remove deposited evaporant along this cut-out without risking
cross-contamination. Crucible cover removal makesit easy to clean this cut-out quickly and with no risk of
cross-contamination. To further speed the resumption of production, many users keep a clean cover handy
and simply replace the used cover with the clean one. The used cover can then be sent to a maintenance area
for thorough cleaning and glass-bead honing.

RH internal pole

Pocket in A
extension

evaporation
position

RH external pole

RH pole piece .
polep extensions

Removable
crucible cover

LI

External | .
water lines Coil

housing
|

___ Coil
shield

BE&M COHTROL

"‘: *'|..l.1'r||.|u.|l|I

Water
crossover
line
LH pole piece LH ex'Fernal pole
extensions
LH internal pole
Side-drive shaft extension

Figure 1-1. STIH-270-3CK source viewed from the top
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Removing the crucible cover requires only the removal of the cover’sfour mounting screws. It is not neces-
sary to blow the cooling water out of the source before removing the cover. Oncethe cover isoff, cruciblere-
moval isrelatively easy, though this operation does necessitate blowing out the source’ s water channels. If
desired, the crucible can beimmediately replaced with acrucible of adifferent configuration. This easy con-
vertibility makes the SuperSource2 the most versatile sourcein its class.

Principal Features

Magnetic Beam Deflection

Thesource’ smain magneticfield isproduced by apermanent magnet mounted at therear of the source. Modi-
fied by the two pole pieces that form the sides of the source, this magnetic field bends the electron beam
through its 270° arc and directsit into the exposed pocket. Within the scale of the pocket, the position of the
beam can be more precisely controlled by fields generated by a set of electromagnetic deflection coils
mountedin thefront end of the source. Thesefieldsalso affect the beam’ s shape and concentration, which are
further influenced by three sets of adjustable pole piece extensions (see Figure 1-1). One set of these exten-
sions is mounted on top of the source, while the other extends inside the body of its coil housing.

Emitter Assembly

The electron beam is generated by the emitter assembly mounted at the front of the source (see Figure 1-2).
Theprimary functional partsof theemitter are an electron-emitting filament and abeam former. Thefilament
iseasily replaced, and the entire emitter can be quickly disassembled for cleaning.

Deflection coil terminals

Side-drive
shaft

Emitter assembly

Figure 1-2. STIH-270-3CK source viewed from the front

A filament should last for 100-plus hours of operating time when the source is used for evaporating metals.
Shorter filament lifetimes can be expected when the unit is used for evaporating diel ectric materials, assuch
processes create an area of localized high pressurenear thefilament. For all other applications, short filament
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lifeisattributableto two causes. Thefirst and most common isimproper installation of thefilament. The sec-
ond isincorrect use of adeposition-rate controller. The person setting up the process parameters must ensure
that the the maximum signal output by therate controller will never drivethe source beyond its maximum rat-
ing of 10 kW. If the rate-request signal remainstoo high for too long, the filament can burn out as aresult of
EXCEeSS power.

High-Performance Emitter

The optional high-performance emitter assembly is designed to improve dependability, coating uniformity,
and run-to-run repeatability. With itsthicker-gaugefilament, thisnew emitter offersfilament lifetimestwoto
threetimesaslong asthose of conventional emitters. In addition, the new design improvesthe positional sta-
bility of the filament, the beam former, and the anode. These improvements, in turn, enhance the stability of
beam opticsand reducethe possibility of anode-beam former contact, which can short out theemitter. The net
benefits for the user are improved uniformity and reliability.

Drive Assembly

The sourceisdesigned so that when one pocket isin the‘home’ position, the others are shielded by the cruci-
blecover. A ring gear fixed to the bottom of the crucible mounting flange mateswith the gear ontheend of the
drive shaft, whose other end is machined flat to accept amechanical coupling. On the side-drive model, this
end of the drive shaft extends horizontally from the housing. On the bottom-drive model, the drive shaft ex-
tendsthrough the source’ shaseplate. On both models, oneturn of the drive shaft produces one-quarter turn of
the crucible.

Cooling System

Water circulatesthrough channelsin the baseplate and the coil housing to ensure adequate cooling during op-
eration. The SuperSource2 providesimprovementsin the baseplate water channel that enhancethedirect cru-
ciblecooling that has always been afeature of Temescal SuperSources. Thewater inlet and outlet arelocated
on the rear of the source.

Spare Parts Kit

The spare partskit (PN 0715-8210-1) for the source contains extra 6-32 and 8-32 socket-head screws aswell
as replacements for O-rings and the gun’s single quad ring.
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1.4 ORDERING ADDITIONAL CRUCIBLES AND CRUCIBLE COVERS

The table below lists the part numbers for the crucibles and crucible covers available for the STIH-270-
3CK as of Dec. 31, 2020.

FOUR-POCKET CRUCIBLES

Description Part No.

fOUr 30-CC POCKELS ..o 0626-1254-0
fOUr 40-CC POCKELS ... 0625-1204-0
fOUr B0-CC POCKELS ..o 0626-1214-0
three 15-cc pockets + one 25-cc pockets.........oooviiiiiiiiiiiiiiiiiiieeee 0715-8484-0
three 25-cc pockets + one 15-cc pocket........cceevieeiiiiiiiiiiieccecceeeee e, 0715-8244-0
one 7-cc pocket + one 15-cc pocket + two 25-cc pockets........................ 0715-8274-0

SIX-POCKET CRUCIBLES

Description Part No.

LS D A St oo o To Lo = - S 0626-1244-0
SIX 25-CC POCKEES ... 0626-1224-0
LS D Qe [t oo o To Lo =) - 0626-1234-0
four 25-cc pockets + two 15-CC pockets ........cceevviiiiiiiiiiii 0627-5644-0
five 25-cc pockets + one 15-CC POCKELS........ccuvvvieeeieiiiiiiiiee e, 0627-4764-0

EIGHT-POCKET CRUCIBLES

Description Part No.
€ight 15-CC POCKELS. ....uvviiiieiiiiceee e 0629-7464-0

‘SKILET’-TYPE EVAPORANT CAROUSELS
Description Part No.
325-CC “SKIllEE ...t 0627-0014-0

CRUCIBLE COVERS

Description Part No.

cover for use with 4-pocket crucibles..........oovcncnnnccees 0626-1173-0
cover for use with 6-pocket crucibles ...........cccoovviiiiieri i, 0626-1183-0
cover for use with 8-pocket crucibles ..., 0629-7494-0
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1.4 SPECIFICATIONS
Dimensions
Weight
Rotation torque
Maximum bakeout temperature
Maximum power
Acceleration voltage
Operating pressure range
Maximum
Minimum
Evaporation rate

Beam characteristics
Deflection

Range of spot size/shape
Sweep capability

Installation requirements
Power

Filament current
Emission current

Cooling water

Max. Temperature

Flow rate

Max. inlet pressure

Min. pressure differentia

Feedthroughs

See Figures 1-3, 1-4, and 1-5
46 |bs. (20.9 kg)

10in.Ibs. (11.5 kg-cm)

302° F (150° C)

10 kW

4-10 kV

5010 torr (6.7 [MD 4 mbar)
1010 torr (1.33 1 8 mbar)

25,000 A/min. of Aluminum at a source-to-substrate distance of
10 inches (254 mm)

270°
From tight oval beam to diffuse oblong beam
Longitudinal and lateral when operated with a sweep controller

70A & 12V ac
0-1.5 A at 4-10 kV dc (10 KW max.)

68° F (20° C)

3.0 gpm (0.19 liter/sec)

100 psi (6890 mbar)

50 psi (3445 mbar)

2 high-voltage feedthroughs rated for 12 kV at 50 A min.

1 octal feedthrough rated for 13V at 4 A min. per lead

1 dual-pass water feedthrough with 3/8-in. (9.5-mm) OD tubes

1 rotary-motion feedthrough with a 1/4-in. (6.4-mm) diameter shaft

STIH-270-3CK/3CKB
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Figure 1-3. Top-view dimensions of STIH-270-3CK/3CKB
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Figure 1-4. Side-view dimensions of STIH-270-3CK/3CKB
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1.5 ACCESSORIES

Feedthroughs
The feedthroughs described below are required for installation of the SuperSource2.

1. One high-current octal feedthrough, which provides the conduit from atmosphere to vacuum for the de-
flection coil current. Both O-ring-sealed and metal-sealed octal feedthroughs are available from Temes-
cal. Both types come with connectors and mating plugs included. The metal-sealed octal isa
2-3/4"-diameter Conflat flange type with a maximum bakeout temperature of 1250°C. The O-ring-sealed
octal isanew typethat isavailablein two sizes, 1-1/4" diameter and 1" diameter. In addition, aretrofit kit
containing the 1" dia. O-ring-sealed octal is offered for usein older Temescal systems, in which the O-
ring sealing surface for the octal feedthrough was on the underside of the source tray. In addition to the
feedthrough, this kit contains a spot-facing tool for creating a properly finished O-ring sealing surface on
the upper surface of the source tray. It also contains lugs and Kapton wires for making the in-vacuum
connections and an adapter for connecting the atmosphere side of the new-style octal feedthrough to the
existing vacuum cabinet wiring. The 1"-dia. O-ring-sealed octal is also available by itself for installation
in non-Temescal systems.

The ordering numbers for octal feedthroughs are:

2-3/4"-dia. metal-sealed octal 0502-0093-0
1-1/4"-dia. O-ring sedled octal 0715-9103-0
1"-dia. O-ring-sealed octal 6047-5808-0

Retrofit kit with 1"-dia. O-ring-sealed octal ~ 0040-9320-0 (replaces 0402-5808-0).

2. Two high-voltage feedthroughs, which provide the conduit from atmosphere to vacuum for the power
supplied to the emitter assembly. Two types are available, O-ring sealed and metal sealed. The metal-
sealed HV feedthrough is a 2-3/4"-dia. Conflat flange type. The O-ring-sealed HV feedthrough isa new
type that features improved electrical connectors on both the vacuum and atmosphere sides. It is available
in either a1"-dia. size or a1-1/4-inch-dia. size.

The ordering numbers for high-voltage feedthroughs are:

2-3/4"-dia. metal-sealed HV feedthrough 0302-2573-0

1-1/4"-dia. O-ring sealed HV feedthrough 0715-9013-0

1"-dia. O-ring-sealed HV feedthrough 0715-9033-0 (replaces 0718-8483-0).
3. One dual-pass water feedthrough, which provides the conduit from atmosphere to vacuum for the sour-
ce's cooling water. Two types are available, O-ring sealed (PN 0902-0193-0) and metal sealed (0902-
0173-0). An adjustable flow switch is provided with both types. The maximum pressure rating for both
typesis 100 psig (7.0 kg/cm2).

4. One rotary-motion feedthrough (PN 9999-0013-1). The rotary drive connected to this ferrofluid-type
feedthrough can be either manually operated or motor driven. Note that even with a manually rotated
source, an external indexing mechanism is required to ensure that the crucible can reliably be positioned
with apocket in the correct ‘“home’ or evaporation position.

For installations requiring standard 1"-dia., O-ring type feedthroughs, a kit containing all of the necessary
feedthroughs is available from Temescal (order PN 0503-0201-1).
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TemEBeam Controller

The TemEbeam Controller (EBC) is a rack-mountable unit designed to control three or more components
in an e-beam deposition system. In its current configuration, the TemEbeam Controller enables control in
any of four operating modes over the following components/functions:

« E-beam power supply: The EBC monitors and provides on/off control over the HV, the gun (i.e., the
filament current). The EBC’s Ebeam Control module also enables control over the HV and emission
power requests.

« Beam position and sweep control: The EBC enables position/
sweep control over any e-beam source with +4 A to —4 A coil current output. Users can program and
store up to 10 sweep programs per pocket on board the EBC. Sweep waveforms available from the EBC
include sine, clipped, sawtooth, and ramped. In addition, sweep programs based on arbitrary waveforms
can be downloaded from external sources. When the EBC is operating in its Remote mode, up to eight
sweep programs per pocket can be selected by a higher-level controller.

o Turret rotation: The EBC enables rotation control over any compatible e-beam source with up to 10
pockets. The EBC provides uni- or bidirectional rotation in either the clockwise or the counterclockwise
direction.

Beam Sweep Controller

Beam sweep control can be provided by either the standard Temescal Programmable Sweep (PN 0040-1054-
2) or the model VWS-1090 sweep controller (PN 6706-2010-0). The standard Programmable Sweep provides
memory for up to eight sweep programs and outputs 0 to +3 A in the lateral axis and 0 to +3 A in the
longitudinal axis. It is designed for use with crucibles with circular pockets. The VWS-1090 is fully bipolar
in operation, supplying 0 to +4 A to both deflection coils. It provides memory for up to 99 user-defined
programs and is compatible with all commercially available crucible types, including those with circular,
square, or banana-shaped pockets, as well as continuous-trough carousels.

Deposition Shutter Kit

A complete deposition shutter kit (PN 0413-4313-0) is available from Temescal. This kit includes he shutter
actuator mechanism, and a rotary-motion feedthrough for the shutter drive. Numerous combinations of
shutters and shutter arms are available. Contact Temescal Sales for assistance in ordering these items.

Dual Shutter Controller

Control units designed to control either one or two shutters are available from Temescal. For the single-shutter
controller, order PN 0611-4810-0. For the dual-shutter controller, order PN0611-4810-1.

Crucible Liners

The optional crucible liners available from Temescal increase evaporation rates by reducing heat transfer
between the evaporant and the water-cooled crucible. They also allow particulate-free pocket replenishment
and eliminate the risk of cross-contamination when one material replaces another in a given pocket. Liners
are available in the following materials:

1. Molybdenum. These are high-strength inserts machined from solid-rod molybdenum. When consider-
ing the use of these liners, users should be aware that some metals alloy with molybdenum.
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2. Tungsten. In most respects, tungsten liners are suitable for the same range of applications as molybde-
num liners. The one significant difference is that tungsten has a higher melting point than molybdenum.

3. Intermetallic composite (titanium diboride/boron nitride). Liners made of this material are most com-
monly used for evaporating aluminum. They should not be used with metals that have high melting tem-
peratures, such as tantalum and tungsten, or with materials that react with boron, such as nickel, silicon,
iron, silicon monoxide, silicon dioxide, cobalt, and titanium. These liners have good thermal-shock resis-
tance up to 1800°C (3272°F).

4. Graphite. These liners are machined from ATJ-grade solid-rod graphite. Materials such as pure gold,
silver, and copper do not alloy with graphite and are easily removed from the insert.

5. POCO graphite. Liners made of this material are effective in aluminum evaporation processes. Their

use impedes the formation of aluminum carbide.

6. Vitreous carbon. Liners made of vitreous carbon are nonporous and highly resistant to chemical attack,
and their use minimizes spitting and virtually eliminates spalling. However, they can only be used once

for the evaporation of silicon, aluminum, nickel, tantalum, titanium, or any other carbide-forming material.

7. Aluminum oxide (Al203).

For information on available sizes and ordering numbers, consult the current Temescal price list.
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SECTION 2
INSTALLATION

2.1 SECTION OVERVIEW

This section provides the information required for source installation. Section 2.2 lists the installation re-
quirements. Section 2.3 describesthe proceduresfor installing an STIH-270-3CK aoneon asourcetray, and
section 2.4 provides additional instructionsto befollowed when the sourceisinstalled next to another source

on one source tray.

NOTE
Read the following specifications and instructions car efully before
installing the sour ce. Theinstallation procedures and safety
precautions described below ar e very specific, and must be adhered
to closely. Taking a casual attitude toward any of these measures
may result in inefficient or unsafe sour ce operation. Bear in mind
that the sourceis powered by a high-voltage power supply with its
own installation and safety requirements. Consult the power
supply’s manual for additional information relating to sour ce
installation and inter connection, paying particular attention to
instructions concer ning interlocks.
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2.2 INSTALLATION REQUIREMENTS

Feedthroughs

Thefeedthroughslisted bel ow arerequired for installation of the source. They areavailablefrom Temescal in
various sizes and styles. See section 1.4 for descriptions and ordering numbers.

One dual -pass water feedthrough

One octal feedthroughsrated for 4 A at 13V min.

Two high-voltage feedthroughs rated for 1.5 A at 12kV dcand 50 A at 12V ac
One rotary-motion feedthrough.

Additional Components

Tubing for connecting the water feedthrough to the source. Use 3/8" (9.5 mm) OD tubing made of
type-304 stainless steel or copper.

Two 3/8" OD rubber ferrulefittings. These attach to the water feedthrough’ s atmosphere-side tubing
and can be removed from the tubing without damaging it. (Available from Temescal; order PN
3763-7006-0.)

Two 3/8" OD barbed connectors, which connect to the external supply and return hoses. (Available
from Temescal; order PN 3780-3088-2.)

Two 45° 01/4" NPT flare connectors. Each of these attachesto arubber ferrulefitting on one end and
to abarbed hose connector on the other. (Available from Temescal; order PN 3770-6808-0.)

#16-AWG Kapton wire to connect the octal feedthrough to the deflection coil. (Available from
Temescal; order PN 6342-1916-1.)

High-temperature lugs for connecting the Kapton wire to the terminals on the deflection coil.
(Available from Temescal; order PN 6044-0359-0.)

Bare #6-AWG flexible copper wire for connecting the high-voltage feedthroughs to the emitter
assembly. Ready-madefilament |eads, compl etewith termination hardware on both ends, are supplied
with the source.

High-voltage cable for connecting the atmosphere side of the high-voltage feedthrough to the gun
filament transformer. This cabling is generally supplied with the electron-beam power supply. For
users who do not have this highly speciaized cable on-hand, a complete cable assembly is available
from Temescal (order PN 0040-8140-0). Thisassembly includes appropriate termination hardware on
both ends of the cable and connectors and brackets for securing the ends of the cable.

A systemfor rotating the crucible. For manual-drive systems, this systemwill includeamechanismfor
rotating the crucible, ameansof indexing thismechanismto the correct evaporation or * home' position
for the exposed pocket, and hardware for connecting the index/drive mechanism to the atmosphere
side of therotary-motion feedthrough. For automated indexing, Temescal’ sTRC-3460 Turret I ndexer
Controller isrecommended. For best resultswith either manual or automated turret drive, useflexible
couplings(PN 9015-0121-1) when making connectionsto both endsof the rotary-motion feedthrough.

DANGER: HIGH VOLTAGE
On manually driven systems, the knob or crank for rotating the
sourcemust NOT bemounted in a position that would place an
operator in proximity to any high-voltage component. Injuries
resulting from high-voltage shocks can be extremely severe, even
lethal.

2-2
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* A water-flow switch that can be connected to the gun water interlock on the e-beam power supply. This
switch should be set up so that the interlock is made only aslong as the water pressure remains above 3.0
gallons per minute (gpm). A suitable water-flow switch is included with the Temescal’s rotary-motion
feedthrough when that feedthrough is ordered under PN 0902-0193-0. The feedthrough and water-flow
switch are included in the SuperSource feedthrough kit (PN 0503-0201-1).

* A pressure interlock that will prevent the high voltage and the filament current from being on when the
vacuum chamber’s pressure is higher than 5 [ 10* torr.

Optional Accessories

Thefollowing items may be required for operation of the source, depending on the application and on other
installation details.

* Any additional interlock switches deemed necessary or desirable by the user.

* A source shutter assembly, consisting of a shutter arm and a shutter, plus arotary-motion feedthrough for
the shutter drive, a shutter actuator mechanism, and a shutter controller. (See Section 1 for ordering
numbers.)

» Some form of shielding to prevent loose material in the vacuum chamber from coming into contact with
high-voltage components. Over aperiod of time, evaporant material accumulates on the inner surfaces of
the chamber. Asthismaterial flakes off, some of it will fall onto high-voltage components unlessthey are
shielded, resultingin severe arcing. The preferable solutionistoinstall full debrisshields, whichfit tightly
around the top of the source and extend to the chamber walls. If your system will not have full debris
shields, then it is essential to install a smaller shield like that shown in Figure 2-2 over the high-voltage
leads.

» A shieldfor secondary electrons. When the sourceisused to evaporate material swith high atomic weights,
such astungsten or gold, numerous el ectrons may bounce off the evaporant pool and be defl ected over the
rear of the gun. These el ectrons, which are known as secondary electrons, may strike thewater linesor the
nearby chamber wall, damaging either or both over time. If your application entails this hazard, a copper
shield should be mounted so that it extends above the rear of the source.

* A magnetic shield, if two sources are being installed on one source tray. The purpose of this shield isto
prevent mutual magnetic interference between thetwo sources. It should be made of thin sheetsof mumetal
and stainless steel loosely bolted together. Figures 2-5 and 2-6 illustrate two methods of installing such a
shield.

Source Cooling Water
Cooling water at 20°C must be supplied to the source at a minimum rate of 3.0 gpm.

CAUTION
Inadequate water flow may result in severe damageto thecrucible.
Damage resulting from an inadequate supply of cooling water isnot
covered by the gun’swarranty.

Electrical Power

To produce an el ectron beam, the source must be powered by an el ectron-beam power supply capable of pro-
viding up to 50 A of filament current at 12V ac and up to 1.5 A of emission current at 4-10 kV dc (10 kW
max.). A separatecircuit must supply upto4 A acat 13V actothegun’ sdeflection coils. On systemswithout
beam sweep control, thispower issupplied by the e-beam power supply. If beam-sweep control isdesired, the
deflection coil current must be supplied by a beam sweep controller.
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2.3 INSTALLATION PROCEDURE
Follow the procedures described below and refer to Figure 2-1 in installing the source.

NOTE
The sour ce should be mounted ONLY on a sourcetray made of
type-304 stainless steel or some other nonmagnetic material.
Mounting the sour ce on a magnetic material will severely distort the
sour ce’'s magnetic field.

Procedure 1: Lay Out the Source Tray

First determinethe gun’ s precise mounting position on the sourcetray. The optimal |ocation depends on sev-
era factors:

* The exposed pocket must be positioned correctly with respect to the system’s substrate fixturing.

* The operator must have a clear view of the exposed pocket through the viewport. On systems with
deposition shutters, the viewport must be low enough to allow aclear line of sight beneath the shutter.
On such systems, providing aclear line of sight over theraised crucible cover will require positioning
the source with its front end pointing from 30° to 60° away from the viewport. On systems without
deposition shutters, the viewport can be mounted as high as desired, so the source can be positioned at
almost any anglewith respect to the viewport. However, for safety reasons, the source should never be
mounted so that either itsfront or rear end faces a viewport.

DANGER
Do NOT mount the source so that the viewport is either directly in
front of the source or directly behind it. Under certain conditions,
the full-strength electron beam can be directed toward those ar eas.
Theresult could be severeinjury to anyone looking through the
viewport.

* Thereare additional requirementsif two sourcesareto beinstalled on one sourcetray. See section 2.4
for a description of these requirements.

Next determine where the feedthroughs will be mounted, astheir placement depends on where the sourceis
mounted. The water feedthrough should be somewhere behind the source. The high-voltage feedthroughs
should be mounted beside each other somewhere in front of the source, or perhaps slightly off to one side, as
showninFigure2-1. Theoctal feedthrough should be mounted off to the other side of the source, ideally asfar
from the high-voltage feedthroughs as possible. Do NOT mount all three electrical feedthroughsin front of
the source, with the the octal feedthrough positioned between the two high-voltage feedthroughs. This
mounting arrangement makes it impossible to isolate the coil-current leads from the effects of the high-
voltage. Itiscritical to providethisprotection for the defection coil leads. Thiscan beaccomplished simply by
mounting theoctal so that the deflection coil leadsrun along thelower lip of thecoil shield andtowardtheside
of thegun opposite the high-voltage feedthroughs, asshown in Figure 2-1. With theleadsrouted thisway, the
coil shield provides adequate isolation from the high voltage. If the coil shield cannot be used to provide the
requiredisolation, it will be necessary to install astainlesssteel high-voltage shield likethe oneshownin Fig-
ure 2-2.
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HV Leads
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Figure 2-1.Installation details (-3 PopTop sources shown here, but labeled installation details are
accurate for the STIH-270-3CK as well)
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CAUTION
It iscritical toisolatethe coil-current leads from the effects of the
high voltage. | f adequateisolation isnot provided for these leads, the
probableresultsincluded erratic beam position control and damage
to other system components. Beam sweep controllersare
particularly vulnerableto the effects of high-voltage interference and
arcing.

Figure 2-2. Correct placement of high-voltage shielding (-3 PopTop source shown here, but details of
installation of HV shielding are accurate for STIH-270-3CK aswell.)

Therotary-motion feedthrough must belocated rather precisely with respect to sourcelocation. In side-drive
installations, the rotary feedthrough isideally mounted in astraight line with the gun’ sdrive shaft. Sincethis
isdifficult to achieve with precision in practice, the coupling and shaft extension used must provide enough
flexibility to compensate for whatever degree of misalignment exists between the feedthrough and thegun’s
driveshaft. For thisreason, theuse of aflexibledrive shaft extension and flexiblecoupling PN 9015-0121-0is
recommended. Bottom-drive guns must be mounted on stand-offs at least 2.5" high to provide clearance for
therotary-motion feedthrough and coupling. The additional height of the source may affect the positioning of
substrate fixturing, viewports, deposition shutters, crystal monitors, and other in-vacuum components.
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Procedure 2: Mount the Source

STEP NO.

PROCEDURE

1

g b~ WODN

Once you have determined the optimal mounting location for the source, mark the locations
for the mounting holes, using the holes in the mounting straps as your guides.

Make sure that the source tray is level, as the source will not operate correctly if itis not level.
Drill the mounting holes in the source tray and clean the source thoroughly.
If you are mounting a bottom-drive source, install the rotary-motion feedthrough.

Put a flexible coupling in place on the feedthrough’s output (i.e., vacuum-side) shaft and
tighten down the set screw that secures the coupling to this shaft.

Set the source in its mounting position. If you are installing a bottom-drive gun, make sure
that the gun’s drive shaft extends into the upper end of the coupling fixed to the rotary
feedthrough, as shown in Figure 2-3. Then tighten the coupling’s upper set screw.
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Flexible coupling connecting
rotary feedthrough to source
drive shaft
Flexible coupling connecting
raotary feedthrough to shaft
Rotary feedthrough of index drive assembly

Index drive assembly

Figure 2-3.Typical installation of bottom-drive SuperSource2 (PopTop source shown here, but
details of Indexer Drive installation are accurate for the STIH-270-3 source as well)

Make sure that the drive coupling is not bent and that the shafts it connects are in line with
each other. Then install and tighten the gun’s mounting screws. The gun’s mounting straps
must make tight, solid contact with the source tray, providing a secure path to ground for the
high-voltage current that will pass through the gun.
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Procedure 3: Install the Water Feedthrough and the Water Supply/Return Lines

STEP NO.

PROCEDURE

1
2

3

10

11
12

13

14

Remove the O-ring from the water feedthrough.

Put the water feedthrough in its place in the source tray, but do not put its mounting nut in
place.

Check to see whether the tubing on the in-vacuum side of the water feedthrough is long
enough to reach the threaded unions on the gun’s water lines. If it appears that these water
lines will be long enough after all the necessary bends have been made, skip this step and pro-
ceed to step 4. If not, you will have to splice on an additional length of 3/8" OD tubing. The
preferred material for these extensions is type-304 stainless steel tubing, though copper tub-
ing is also acceptable. Add stainless steel extensions by TIG welding, using suitable sockets
or unions over the joints. Add copper extensions by silver-soldering suitable unions in place
over the joints. Do all welding or soldering outside the vacuum chamber, and remove the O-
ring from the water feedthrough before applying any heat. In addition, make sure that all sur-
faces to be joined are bright clean before joining them. Use abrasives as needed to obtain the
appropriate finish.

Reinstall the water feedthrough in the source tray, with its fixing nut now in place but only
finger tight. Do not replace the O-ring yet.

The source should have arrived with the connecting nuts screwed onto the water intake and
outlet lines on the rear of the source. Unscrew the connecting nuts and remove the tubing nip-
ples inside.

Make the bends required to make the in-vacuum tubing reach the threaded unions on the
gun’s water lines. The bends should be such that there is no tension on the tubing when all
connections have been made, and no bend should be closer than 1/2" to either end of the in-
vacuum tubing. A final right-angle bend should turn each length of tubing horizontal, with its
end just touching the junction to which it is to be connected.

When you have made all the required bends, remove the feedthrough-tubing assembly from
the vacuum chamber.

Find the connecting nuts and the tubing nipples you removed in step 5.

Fit the connecting nuts over the ends of the feedthrough’s in-vacuum tubing, making sure
that the threaded end faces the end of the tubing.

Attach the tubing nipples to these tubing ends. If the tubing is stainless steel at the ends, use
TIG welding to attach the nipples. If the tubing is copper, use silver soldering.

Coat the O-ring with Apiezon L grease and replace it in the groove in the water feedthrough.
Reinstall the feedthrough-tubing assembly, tightening the feedthrough’s fixing nut all the
way this time.

Begin screwing the connecting nuts on the tubing ends onto the threaded unions on the gun’s
water lines. You should be able to do so without putting any tension on the feedthrough’s in-
vacuum tubing. I[f making this connection requires applying any force to this tubing, readjust
the bends in the lines to eliminate all tension on the tubing.

Make the atmosphere-side connections for the water supply and return lines. If you are using

the hardware available from Temescal, first connect the rubber ferrules to the 45° [J1/4" NPT
flare connectors. Then connect the ferrules to the atmosphere-side tubes of the

0101-9003-0, Rev. B STIH-270-3CK/3CKB



INSTALLATION

STEP NO.

PROCEDURE

water feedthrough. Finally, connect the barbed hose connectors to the supply and return
hoses and screw the barbed connectors onto the flare connectors.

CAUTION
To ensure proper cooling, the water linesMUST be connected as
shown in Figure 2-1, with the supply line connected to thegun’s
lower external water junction and thereturn line connected to the
gun’supper external water junction. The cruciblewill not be cooled
adequately if these connections arerever sed.

Procedure 4: Install the Turret-Drive Components

STEP NO.

PROCEDURE

1

If you are mounting a side-drive source, install the rotary-motion feedthrough at this time. If
you are installing a bottom-drive source, skip this step and step 2 and proceed to step 3.

Connect the gun’s drive shaft to the rotary feedthrough’s output (i.e., vacuum-side) shaft. On
side-drive sources, you may need to add an extension shaft like that shown in Figure 2-1 be-
tween the gun’s drive shaft and the rotary feedthrough. Connecting a side-drive source to a
rotary feedthrough mounted in the source tray will require a right-angle coupling. In all other
cases, use a flexible in-line coupling (PN 9015-0121-0) to connect the shafts.

Using a flexible coupling, connect the rotary feedthrough’s input (i.e., atmosphere-side)
shaft to the output shaft of the index/drive mechanism. If you are using the Temescal model
TRC-3460 Turret Indexer Controller, follow the instructions in the indexer’s manual in mak-
ing this connection.

Procedure 5: Install the Deflection Current Circuit

STEP NO.

PROCEDURE

1

3

Install kapton-insulated leads connecting the deflection coil terminals on the source to the
vacuum side of the octal feedthrough.

Install leads that connect the atmosphere side of the octal feedthrough to the beam sweep
controller.

Make sure that all connections from beam sweep controller to source are good.

Procedure 6: Install the High-Voltage Circuit

STEP NO.

PROCEDURE

1
2

Install the high-voltage feedthroughs in the source tray, if you have not already done so.

Find the high-voltage leads supplied with the source. Each of these leads has a lug crimped
onto one end. Connect these lugs to the emitter bus bars, using the nuts and bolts provided
with the leads.

Route the leads to the high-voltage feedthroughs and cut them to length. Route each lead to
the nearest feedthrough, without crossing them and with no sharp bends. The leads must
NOT touch the source tray or any other grounded component or structure.

Attach the supplied terminals to the ends of the leads and connect the terminals to the HV
feedthroughs.
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STEP NO. PROCEDURE

5 If you have not already done so, connect the atmosphere-side high-voltage cables to the ter-
minals on the lower ends of the high-voltage feedthroughs and to secondary side of the gun
filament transformer. Be careful in routing these cables. They should be loose, rather than
taut, with no sharp bends, and they should not run over any sharp edges or close to any heat-
generating components. Make sure that these cables are securely clamped near their ends to
adjacent structures. On the feedthrough end, the cables are generally secured to the
feedthrough itself. On the transformer end, the cable can be secured to a frame member or to
some other adjacent structure.

DANGER
The exposed ends of the high-voltage cables present a severe, even
lethal, hazard. Thishazard is much more seriousif the cables are not
properly secured near their ends.

Procedure 7: Install Optional Equipment
STEPNO. PROCEDURE

1 If your source tray is not fitted with full debris shields, install a shield that will cover the in-
vacuum high voltage leads and as much of the emitter assembly’s filament bus bars as possi-
ble (see Figure 2-2). This shield should be made of type-304 stainless steel, and it should be
placed so that no part of it is closer than 1/4" to either of the the high-voltage feedthroughs.
There should be no grounded components within the shielded area.

2 Install a deposition shutter and supporting hardware, if such is required for your application.
The shutter must be at least 1.75" above the top of the crucible.

3 At the rear of the gun, install shielding at least 5" (127 mm) high to catch secondary elec-
trons.

Procedure 8: Install Interlocks
Connect all protective interlocks. The minimum required interlocking includes the following:
» achamber pressure interlock that prevents the filament current and the high-voltage from being on
when the pressure is higher than 5 010-4 torr
» awater flow interlock that preventsthe filament current and the high-voltage from being on when the
water flow islower than 3.0 gpm

* an interlock that prevents the filament current and the high-voltage from being on if the vacuum
chamber door or the door(s) on the vacuum cubicle are open.

Procedure 9: Connect the Source Tray to a Low-Impedance Ground

Thesourceoperatesat extremely high voltage with respect to earth ground. It can therefore place ungrounded
elementsat dangerouspotential. Thispotential variesdirectly with the coupling between the source, the com-
ponents, and theimpedanceto ground. M ake surethe earth ground to the building (and henceto the system) is
at zero resistance. The building's water pipes will generally not provide proper earth ground. Figure 2-4
shows the two approved methods for setting up a low-impedance ground.
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PREFERRED METHOD

VACUUM
CABINET

To all other grounds

\

/
/

HV POWER
SUPPLY SYSTEM CENTRAL GROUNDING POINT.
Bolt copper straps to clean, bare metal.
Bolt copper strap to
grounding bracket OIL/‘
base.

COPPER STRAPS <~

/

~ =
. n//

BUILDING FLOOR \g)

1. As shown at left, sink two grounding rods into
the earth approximately six feet apart. Locate these
rods as close as possible to the vacuum cabinet.

2. Measure the resistance between the rods. If the
resistance is greater than 3 ohms, consult BOC
Coating Technology or a firm specializing in
grounding systems. If the resistance is 3 ohms or
less, connect a length of copper grounding strap to
the system’s central grounding point, which should
be somewhere on the vacuum cabinet.

3. Silver solder the other end of this grounding strap
to the rods. DO NOT rely on mechanical

connections.
DISTANCE FROM SIZE OF COPPER GROUNDING GROUNDING RODS, 6’ apart.
GROUND RODS TO STRAP Copper-clad steel,
VACUUM CABINET 3" diameter 08’ long (minimum)
0-600 3" wide x .035" to .50" thick
60F Consult BOC Coating
ALTERNATIVE METHOD GROUNDED STRUCTURAL
STEEL OF BUILDING
Bolt copper strap to

clean, bare steel.

—~

0

To system central
grounding point

|<\COPPER STRAP

N

Figure 2-4. Two methods of setting up alow-impedance ground for the vacuum system
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2.4 INSTALLING A SECOND SOURCE

If two el ectron beam sources are to operate on one source tray, they must be installed facing opposite direc-
tions. In addition, a mumetal -and-stainless-steel shield assembly must be installed between them to prevent
magnetic interference between the two sources. Figures 2-5 and 2-6 illustrate two methods of mounting such
ashield assembly.

Note: Magnetic shield must
extend 1/2" beyond both guns in
all directions (i.e., above, below,
in front, and in back).

Mounting hardware
clamped to water lines

gé@ 29-ga. mumetal

29-ga. stainless steel

@

é

Magnetic Shield

Figure 2-5. Magnetic shield mounted to water linesin two-gun installation (STIH-270-2CKB shown
here)
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Figure 2-6. Magnetic shield mounted to debris shield in two-gun installation (STIH-270-2CKB
shown here)
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SECTION 3
OPERATION

3.1 SECTION OVERVIEW

This section provides aguide to source operation. Section 3.2 is an overview of the electron beam contrals,
section 3.3 describestheinitial operating procedure, and section 3.4 describesroutineinspection and cleaning
procedures. Thesethree subsectionsare provided asgeneral guidelinesto the subjectsthey cover; actual oper-
ating procedures will vary, depending on the details of your installation and application(s). Note, however,
that section 3.5 provides specific instructions for removing and replacing the crucible cover and crucible.

Specific technical data on other aspects of electron beam deposition are available upon request from
Temescal.
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3.2 ELECTRON BEAM CONTROL

The source operatesin conjunction with an el ectron beam power supply and, optionally, with abeam sweep
controller. Various features of these components allow control over the following beam parameters:

* total beam power
* the position of the beam spot (i.e., the area where the beam strikes the evaporant material)
O the size and shape of the beam spot.
The features that provide control over these parameters are:
* the acceleration voltage control on the e-beam power supply
* the emission control on the e-beam power supply

* the deflection current control(s), whether on the e-beam power supply or the optional beam sweep
controller

O the pole piece extensions on the source itself
The effects of adjusting these control features are described below.

Adjusting the Acceleration Voltage

The potential at which the dc electron beam operatesis termed the accel eration voltage. Thisvalueisset via
the e-beam power supply’ sHV contral circuit, which should provide areadout of the accel eration voltagein
kV. Together with the emission current control, the acceleration voltage determines total e-beam power.
However, the accel eration voltage value must be kept constant, asit strongly affectsthelongitudinal position
of the beam spot. Reducing the accel eration voltage moves the beam spot toward the front of the source(i.e.,
toward the emitter assembly), whileincreasing the accel eration voltage moves the beam spot toward the rear
of the source. For instructions on setting the accel eration voltage, seethe manual for your e-beam power sup-
ply.

Although the SuperSource2 can be operated at any accel eration voltage between 4 kV and 10kV, the perma-
nent magnet is gaussed for operation at a specific acceleration voltage value. On the standard model
STIH-270-3CK/3CKB, the permanent magnet is gaussed so that at 10 kV acceleration voltage, the beam
strikes the target material just in front of the rear edge of the exposed pocket. On special versions of this
source, the permanent magnet isgaussed so that at 8 kV accel eration voltage, the beam strikesthe material at
or near the pocket center. In either case, if the sourceisoperated at an accel eration voltagelower thanthe des-
ignated value, the beamwill fall in front of the correct position (i.e., farther toward the front of the source). In
that event, it may be necessary to mount one or more magnetic shunt barsto make the beam strike the correct
position.

Two shunt bars are supplied with the source, although in some cases additional shunt bars may be required.
The mounting positions for the shunt barsis shown in Figure 3-1. Note, however, that the effect of the shunt
bars varies depending on whether they are mounted on the front or the rear of the source. Therefore, if multi-
ple shunt bars are required, it isimportant to add them in the following sequence:

STEPNO. PROCEDURE

1 Mount the first and second shunt bars atop the coil shield, as shown in Figure 3-1, using the
socket-head screws and nuts supplied with the shunt bars.

2 If additional shunting is required, attach the third and fourth shunt bar magnetically to the
rear end of the source, as shown in Figure 3-1.
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CAUTION
Do NOT attempt to attach a shunt bar magnetically to thefront of the
source. If you do so, the permanent magnet’sfield will pull the bar
strongly and rapidly towar d the pole piece extensions, possibly
alternating their position and causing minor finger injuries.

Mounting screw

LONGITUDINAL

+

| | Shunt bar(s)
bolted to upper
surface of coil
shield

\

Third and fourth
shunt bar(s)
magentically
attached to the
rear of source

| * LATERAL *

~— Upper surface
of coil shield

Mounting screw

Figure 3-1. Correct mounting location for shunt bar(s)

Adjusting the Emission Current

The emission current is the value of the electron beam’ s high-voltage dc current. Emission current control

providesthe only meansif varying total beam power during arun, asthe accel eration voltage value must be
kept constant to ensure correct beam positioning. However, thisvalueisnot controlled directly but rather by

varying the lower-voltage ac current supplied to the gun’ sfilament by the e-beam power supply. The value of
this current, which is termed the gun current or the filament current, is set via the EBC, which displays a
readout of emission current. For instructions on adjusting the emission current, asee the EBC manual.

CAUTION
Never set the emission current so high that the gun’s operating-
power rating of 10 kW is exceeded. Oper ating above that power level
may result in damageto the crucible or other partsof the source.

Adjusting the Deflection Current

A permanent magnet mounted at the rear of the source creates a powerful magnetic field that isthe primary
force acting on the electron beam. This shape of thismagnetic field is modified by the pole piecesthat form
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the sides of the source. The beam’ s direction can also be affected by operation of the gun’s electromagnetic
deflection coils. However, with no deflection current applied, the primary magnetic field should keep the
beam spot centered laterally, whileitslongitudinal position is determined by the interaction between the ac-
celeration voltage and the strength of the primary magnetic field along the gun’ s longitudinal axis.

The deflection coils are contained in a U-shaped metal enclosure mounted in the front of the coil housing.
Therearetwo coilsfor lateral beam-position control and one coil for longitudinal control. VVarying the current
tothese coilsaffectsthe position of the beam spot within certain limits. Deflection current control isprovided
either by the e-beam power supply or by an optional beam sweep controller. The position control on the e-
beam power supply allows only manual control over the longitudinal coil current. A beam sweep controller
provides either manual or automatic control over the lateral coil current aswell as the longitudinal.

For information on using the e-beam power supply to movethe beam-spot longitudinally, seethemanual pro-
vided with the power supply. For instructionson controlling beam-spot position using abeam sweep control-
ler, see the manual for that component.

Adjusting the Position of the Pole Extensions

The STIH-270-3CK and -3CK B are equi pped with a unique combination of adjustable pole extensions, con-
sisting of apair of internal pole extensions and two pairs of external extensions. Together , these extensions
provide unparalleled control over thesize and shape of the beam spot. Adjusting them affects beam-spot posi-
tionand uniformity aswell asdensity. In general, the beam spot isthe smallest, most dense, and most uniform
when the pole extensions are adjusted all theway in toward the center of the source. Asthe extensionsare ad-
justed outward, the spot becomes larger, less dense, and less uniform. In addition, as the extensions are ad-
justed outward, the beam spot moves toward the rear of the source and will eventualy fall beyond the rear
edge of the pocket. Removing the magnetic shunts mounted on the front of the source may move the beam
spot to the desired location. In addition, it may be possible to move the beam spot sufficiently far forward by
either lowering the accel eration voltage or applying longitudinal deflection current, or both. However, if your
process callsfor avery diffuse beam with the source operating at its design accel eration voltage, keeping the
spot inthecorrect position may require having the permanent magnet regaussed toincreaseitsfield strength.

The two pairs of external pole extensions are mounted on top of the source (see Figure 3-2). Adjusting the
front set of extensions affects the beam spot most strongly when it is near the rear edge of the pocket. In that
area, the beam spot tendsto becomelong and narrow. Adjusting thefront set of external extensionsall theway
inward minimizesthistendency, shortening the spot without significantly broadening it. Adjusting these ex-
tensions outward allows the spot to lengthen. Therear set of external pole extensions provides asmall addi-
tional increment of control over the beam spot throughout its range, allowing you to fine-tune beam-spot
shapeand density. To changethe position of the external poleextensions, loosenthe screwsthat securethe ex-
tensions to the pole pieces, move both extensionsin the desired direction, and retighten the screws.

Figure 3-2 al so showsthelocation of theinternal poleextensions. Adjusting these extensionsaffectsthe beam
most strongly whenitisnear the pocket’ sfront edge. Inthat area, the beam tendsto assumethe shapeof acres-
cent. Adjusting the internal pole extensions all the way inward minimizes this tendency, compressing the
beam spot laterally while chopping off the thin edges of the crescent. To change the position of the internal
pole extensions, first loosen the screws that secure them to their mounting blocks, asindicated in Figure 3-2.
(Do NOT loosen the screwsthat securethe mounting bl ocksto the sides of the source.) Then movebothinter-
nal extensionsin the desired direction and retighten their mounting screws.
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Loosen to adjust
RH internal pole
extension

Loosen to adjust
rear external pole <
extensions

Loosen to adjust
front external pole
extensions

BEAR CORTROL

Loosen to adjust
LH internal pole
extension

Figure 3-2. Location of the pole piece extensions

Although the internal and external pole extensions affect the beam most strongly at opposite ends of the
pocket, each set has some effect on the beam spot at any point in the pocket. Also bear in mind that adjust-
mentsassmall as 1/8" strongly affect the position of the beam spot aswell asitssize and shape. Asthe exten-
sions are adjusted outward, the beam is deflected farther back toward the rear of the source.
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3.3 INITIAL OPERATION

Follow the procedure described below in operating the source for thefirst time. Before beginning thisproce-
dure, make sure that the following conditions are met:

1. Thesource has been installed in accordance with the instructions in Section 2.
2. Themain circuit breaker on the electron beam power supply isin the OFF position.

3. If you are using a beam sweep controller, disable the sweep function, putting the unit in position-
control-only mode.

DANGER

When operating the source at emission current levels above the bias level, do not observe it
through the viewport unless you are wearing polarizing lenses or some other appropriate form of
eye protection. Depending on the type of material being evaporated and the observed effective
lumens, which may range as high as 45,000 Ix, multiple polarizers or types of eye protection
equipment may be required. Failure to observe this precaution may result in serious damage to the
operator’s vision.

STEP NO.

PROCEDURE

1

With the vacuum chamber at atmosphere, fill the crucibles at least half-way with the material
to be evaporated.

CAUTION
Evaporating with a crucible lessthan half-full may cause damage to the source.

Close the vacuum chamber.
Switch on the e-beam power supply’s main circuit breaker, if it is not already on.

Make sure that all of the interlock LEDs on the e-beam power supply—with the possible ex-
ception of the position interlock LED—are lit. (The question of the position interlock will be
addressed later.) If these LEDs are not lit, take appropriate action to ensure that the interlocks
are made. Be particularly certain that the GUN WATER interlock has been made.

Evacuate the vacuum chamber to a pressure less than 5 x 10-4 torr.

NOTE

Continuous oper ation at pressures higher than 5 x 10 torr drastically reduces
filament life and may result in severe arcing within the chamber.

Switch on the high voltage and set the HV control for the desired acceleration voltage.

Adjust the longitudinal deflection current so that it will keep the beam spot away from the
edge of the pocket. If this current is controlled by either the e-beam power supply or a stan-
dard (i.e., non-bipolar) beam sweep controller, adjust the control for that current to .5 A. If
the deflection coils are controlled by a bipolar beam sweep controller, set the longitudinal
current to 0 A.

Check to see whether the position interlock LED is lit. If it is not, then the limits for this inter-
lock are set incorrectly. If you conclude that that is the case, switch off the high voltage and
adjust the beam limits. To do so, follow the procedure prescribed in the manual for either the
e-beam power supply or the beam sweep controller, depending on which device supplies the
signal for the position interlock. Then begin this procedure again from step 1.
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STEP NO.

PROCEDURE

10

11
12

13

If the deflection coils are controlled by a beam sweep controller, or if the power supply pro-
vides lateral deflection control, set the lateral deflection current to 0 A.

Set the emission current control to 0 A.

CAUTION
Itiscritical to makesurethat the emission current isset for 20 mA or less before you
switch on the filament current. Failureto do so could result in damage to the source.
The safest way to ensurethat his is the case is to turn the emission control on the
the-beam power upply all the way counterclockwise.

Switch on the filament current.

Slowly turn up the filament current until the emission current readout indicates 20 mA.
Looking at the source through a viewport, you should now see a fluorescence on the surface
of the evaporant material. This fluorescence should be somewhere between the center and
the rear edge of the pocket. If no fluorescence appears, or if it appears somewhere along the
edge of the pocket or on some other part of the source, the limits for the beam position inter-
lock may be set improperly. If you conclude that that is the case, switch off the filament cur-
rent and the high voltage and perform the procedure for setting the beam limits. (Refer to the
manual for either the e-beam power supply or the beam sweep controller, depending on
which device supplies the signal for the position interlock.) Then begin this procedure again
from step 1.

CAUTION
Do NOT increase the emission current above 20 mA in an attempt to
find the beam spot. Doing so may result in serious damage to the
source.

Adjust the longitudinal deflection current until the fluorescence is centered longitudinally in
the pocket. (With no lateral deflection current applied, the beam should automatically be
centered laterally in the pocket. If it is not, consult Section 7, Troubleshooting.)

NOTE
If the longitudinal defletion current is controlled by either the e-beam power supply
or a standard (i.e., non-bipolar) beam sweep controller, the beam spot should move
toward the emitter assembly as you increase the longitudinal deflection current. If
increasing the current moves the beam in the opposite direction, the leads to the
longitudinal coil are reversed. In that event, switch off the electron beam power
supply, disconnect the coil-current cable at the sweep controller, vent the vacuum
system to atmosphere, and reverse the wires for the longitudinal current. The easiest
place to reverse these wires is at the terminal strip where they connect to the vacuum
cubicle’s wiring. DO NOT operate gun with the longitudinal coil leads improperly
connected. Doing so will distort the beam and seriously shorten the lifetime of the
permanent magnet. Note that this problem will not arise if you are using a bipolar
sweep controller.
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STEP NO.

PROCEDURE

14

15

16

17

Once the fluorescence is centered in the pocket, use the position control(s) on either the e-
beam power supply or the beam sweep controller to check the position interlock limits. If the
source is not controlled by a beam sweep controller, use the power supply’s longitudinal po-
sition control to slowly run the beam spot from one end of the pocket to the other. At both the
front and rear ends, the beam should be extinguished just before it gets to the edge of the cop-
per. If the source is controlled by a sweeper, then check the position interlock limits in both
axes. Ifthe limits are not set properly, switch off the high voltage and the filament current and
follow the appropriate procedure to set them correctly. Then begin this procedure again from
step 1.

CAUTION
If the beam impinges on the edge of the crucible, copper will be
evapor ated and the run will be contaminated. Serious damage to the
cruciblewill also result if the sourceis allowed to continue operating
with the beam spot in this position.

Once you have verified that the position interlock limits have been set correctly, slowly in-
crease the emission current until the beam spot appears in the same area as the fluorescence.

If you are using a sweep controller, switch on its sweep function and establish an appropriate
pattern. If not, readjust the beam spot’s position as desired to optimize the heating and evapo-
ration of the target material. For many materials, evaporation rates can be improved if the
beam spot is slightly behind pocket center.

Slowly increase the emission current until the desired evaporation level is reached.

Operationfromthispoint onwill vary from application to application. If you encounter any problemsin oper-
ating the source, refer to the troubleshooting proceduresin Section 7.

CAUTION
Whenever you prepareto vent the system, allow two to three
minutesfor the filament and therest of the emitter assembly to cool
first. Exposing a hot filament to atmosphere will cause rapid
oxidation and shorten filament life.
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3.4 ROUTINE INSPECTION

Inspection Upon Venting
Perform the following checks each time the system is vented to atmosphere.

STEP NO.

PROCEDURE

1

Check to see that each pocket is at least half-full. Add evaporant material as required to main-
tain the desired pool level.

Examine the crucible for residual waste from the previous evaporation run. If left in the cru-
cible, such material can contaminate other evaporant materials, cause thermal shorts, and re-
duce the evaporation rate.

Look for loose flakes of evaporant and other debris on and around the other parts of the
source. Be sure to inspect the area around the emitter assembly, the high-voltage leads, and
the high-voltage feedthroughs. Debris and flakes in these regions can cause short circuits.
Use an industrial vacuum cleaner to remove any loose material from these areas.

Periodic Inspection

Theintervalsfor thisinspection are process dependent, varying with thethickness of thelayersdeposited, the
material used, the source-to-substrate distance, and other factors. The user must therefore set the schedulefor

this inspection.
STEP NO.

PROCEDURE

1
2
3

Perform the checks described above.
Check all feedthroughs for fouled components and clean any that are found.

Remove the emitter assembly from the source and examine its high-voltage spacing insula-
tors and flanged insulators. (These components can be inspected without disassembling the
emitter.)

Check the emitter assembly for evaporant buildup. When the buildup begins to look as
though it is affecting the emitter’s performance, disassemble and clean the emitter.

Examine the outer surface of the anode. You need not be concerned about discoloration, but
look for any signs of distortion or burning caused by arcing. On high-performance emitters,
pay especially close attention to the anode surface just in front of the gap between the two
beam formers (see Figure 5-3). If you find any burned spots, replace the anode.

Examine the filament as closely as possible without removing it from the emitter assembly.
Replace the filament if you observe any of the following conditions:

0 Breaksin the filament.

0 A misaligned filament, which can cause poor emitter performance.

0 Thin spotsin the filament, which can cause hot spotsin the evaporant.

0 A warpedfilament, or onethat sagsinthe center, which usually resultsfrom operating the
source at very high temperatures. A sagging filament will eventually burn the anode.

O Severeoxidation abovethe areaswherethefilament legs contact the filament clamps. Se-
vere oxidation in these areas may indicate that alayer of insulation has formed between
the filament and the filament clamps, reducing continuity and emitter efficiency.

Ifyoureplace the filament, be sure to clean the V-shaped grooves in the filament clamps. Use

400-grit (or finer) emery paper to surface the grooves, as coarser emery or sandpaper can
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STEP NO. PROCEDURE

roughen the metal surface enough to cause arcing in the chamber. After using the emery pa-
per, remove residues from these parts by thoroughly cleaning them, either ultrasonically or
using isopropyl alcohol.

8 Once the filament is installed, use an ohmmeter to check the resistance between the two emit-
ter bus bars. If the meter reads infinity or a value significantly greater than 0.3 ohms, replace
the filament. A reading of infinity indicates a broken filament. Too-great resistance between
the two bus bars confirms that an insulating oxide layer has developed between the filament
legs and the contact areas around them.
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3.5 CRUCIBLE REMOVAL AND REPLACEMENT

The SuperSource? is designed to provide easy access to the crucible and easy crucible removal, all without
source disassembly. The removable crucible cover is secured by only four screw, and removing the cover
does not necessitate blowing the water out of the source. Crucible removal does require blowing down the
source, but oncethat isdone, removing thecrucibleisasimplematter of removing eight socket-head screws.

Follow the instructions provided below when performing either of these procedures.

Removing the Crucible Cover

Theremovablecrucible cover of the SuperSource? providesquick accessto thecrucible, makingit easy tore-
plenish several pockets simultaneously, clean the crucible cover and the upper surfaces of the crucible, or re-
movethecrucible. Follow the procedure described bel ow when removing the cover for any of thesereasons.

STEP NO. PROCEDURE

1 Using the Allen wrench provided with the unit, remove the four socket-head screws that se-
cure the crucible cover to the coil housing (see Figure 3-3) and remove the cover.

Figure 3-3. Removing the crucible cover

NOTE
Thewater circuit can remain active while you remove the crucible
cover, as cooling water does not flow through the cover.
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STEP NO.

PROCEDURE

Check the crucible and cover for flakes of debris and excessive evaporant buildup. Pay espe-
cially close attention to the barriers between the pockets and to the edge of the cutout in the
front of the cover. Build-up along these surfaces can impede rotation and even jam the cruci-
ble in place. Remove any buildup from the edge of the cover’s cutout, or, if you have a clean
cover on hand, replace the cover and set the used one aside for thorough cleaning and glass-
bead honing. Clean the buildup on the crucible’s barriers as thoroughly as possible without
risking contamination of the material in the pockets.

Removing the Crucible

The SuperSource2 enables you to remove the crucible without extensive source disassembly, making it easy
to clean the cruciblethoroughly, switch crucibles, or check the condition of the O-ring in the crucible mount-
ing flange. Follow the procedure described below when removing the crucible for any of these reasons.

STEP NO.

PROCEDURE

1
2
3

Remove the crucible cover, following the procedure described above.
Turn off the water flow to the source.

Shut off the inlet water supply and apply compressed air to the inlet to blow the remaining
water out of the source. If your system has a pressurized return line, the air line you connect
should have a check valve to prevent water from entering the air line. For best results, shut off
the water supply to the return line just before shutting down the compressed air.

Now you are ready to remove the screws that secure the crucible to the crucible mounting
flange. To do so, use the special Allen tool provided with the source. This tool consists of a
standard 9/64" Allen driver with a sleeve fitted over its shaft (see Figure 3-4). If you are not
experienced using this tool, perform step 5 of this procedure. If you are already proficient at
using the tool, skip step 5 and proceed to step 6.

Shaft of Allen driver should
extend halfway into
counterbored area.

= \ —)

8-32 Socket

head screw 9/64" Allen driver
Sleeve

Figure 3-4. Correct arrangement of sleeve on shaft of Allen driver

3-12
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STEP NO. PROCEDURE

5 Screw one of the screws you removed from the crucible cover back into one of the holes in
the coil housing. Using the special Allen tool, practice inserting the end of the tool into the
hexagonal socket in the end of the screw while ensuring that the sleeve extends down far
enough over the screw’s head so that the screw is held securely by the sleeve after the screw
is removed from its threaded hole (see Figure 3-5).

Figure 3-5. Socket-head screw correctly retained by
sleeve on end of Allen driver

6 Remove the screws securing the crucible to its mounting flange. There are eight of these
screws, and six of them will be accessible if you turn the crucible to the position shown in
Figure 3-6. Perform the following steps in removing these screws:

CAUTION
It isimportant to follow the procedur e described below in remaoving
the crucible mounting screws. The compressed O-ring exerts
considerable upward for ce against the crucible, and the
counter -pressure exerted by the mounting screws must berelieved
evenly to prevent damageto the screws or thethreadsin the crucible
mounting flange.

(@) Remove the two screwsin the back of the crucible.

(b) Rotate the crucible 180° and loosen the six remaining screws 1/2 turn, beginning with
the two screws that are now in the rearmost position.

(c) Remove these six screws, beginning with the two in the rearmost position.
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Figure 3-6. Removing the screws that secure the crucible to the
crucible mounting flange
STEP NO. PROCEDURE

Screw the knurled thumbscrew into the tapped hole provided for it in the top of the crucible,
as shown in Figure 3-7. Then rotate the crucible so that the off-center thumbscrew is toward

the rear of the source.

Figure 3-7. Installing the knurled crucible removal too
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STEP NO. PROCEDURE

8 Remove the crucible from the source, following the steps described below to avoid damag-
ing the O-ring-sealing surface on the base of the crucible. If scraped against the stainless steel
water baffle protruding beneath the exposed pocket, this surface can easily be scratched
deeply enough that the O-ring in the crucible mounting flange will no longer seal correctly.
() Grasp the knurled thumbscrew and use it to lift the crucible straight up as far as it
will go.

(b) Raiserear edge of the crucible until it just clears the surface of the coil housing just
behind the crucible.

(c) Pull the crucible clear of the coil housing by angling it upward and backward at the

same time, as shown in Figure 3-8. Be very careful at this point not to scrape the cru-
cible' s O-ring-sealing surface on the water baffle.

Figure 3-8. Removing the crucible from the source. Note angle of
withdrawal .

Crucible Replacement

Perform the steps described bel ow when installing anew crucibleor reinstalling the same crucible. Be sureto
follow the correct procedure when placing the crucibleinto the cruciblewell and lowering it onto the crucible
mounting flange. It is also critical to follow the correct procedures when replacing the crucible mounting
screws. In particular, avoid dropping screws down into the source, asit may not be possible to retrieve them
without disassembling the source further. For best results, make sure each screw isheld by the special Allen
tool as shown in Figure 3-5 before attempting to insert the screw in place.

STEPNO. PROCEDURE

1 Make sure the crucible mounting flange is in a position that allows you to see six of the eight
screw holes.
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STEP NO.

PROCEDURE

Angle the crucible into the position shown in Figure 3-8. Then lower its rear end so that its
bottom surface is horizontal, and lower it straight down onto the O-ring.

CAUTION
Be careful not to scrape the underside of the crucible against the
stainless steel water baffle, as doing so may damage the
O-ring-sealing surface on the bottom of the crucible.

Rotate the crucible until all six threaded holes are visible through the holes in the crucible’s
base.

Insert screws into the six accessible holes and screw them down enough to partially com-
press the O-ring. As you do so, work your way around the periphery of the crucible in a star-
shaped pattern, tightening all sides evenly and gradually.

Rotate the crucible so that the other two screw holes are visible, insert screws into them, and
tightening them about the same amount as you have already tightened the other six screws.

Working your way around the crucible in a star-shaped pattern, continue tightening the
screws in two more stages, until you can tell that the O-ring is completely compressed.

Replace the crucible cover.

3-16
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SECTION 4
MAINTENANCE OF
HIGH-PERFORMANCE
EMITTER ASSEMBLY

4.1 SECTION OVERVIEW

This section describes the procedures involved in proper maintenance of the high-performance emitter as-
sembly. Section 4.2 describes how to change the filament, section 4.3 details the disassembly procedure for
the entire emitter, and section 4.4 covers emitter reassembly.

General Precautions

1.

To minimize contamination, alwayswear rubber surgical glovesor other particul ate-freegloveswhen
handling parts that will not be chemically cleaned before being installed in the vacuum chamber.

Examine al screws asyou disassemble the emitter and replace any that show signs of thread damage
or distortion. Damaged screws are likely to become frozen in place during subsequent source opera
tion, resulting in breakage or thread stripping the next time you attempt to remove them. Coat all
screwsthat you do reusewith molybdenum disulfide (ROCOL or equivalent). When replacing screws,
use only stainless steel 6-32 socket-head screws of the correct lengths (see Figure 4-3). All screws
must be vented so asto create a path through which gases trapped between the threads can be pumped
out. To minimize virtual leaks, it is important that the underside of the screw’s head as well as its
threads be vented. For best results, usethe screwsthat are available from Temescal, asthey come ma-
chine vented in the correct manner.

STIH-270-3CK/3CKB 0101-9003-0, Rev. B 4-1



MAINTENANCE OF HIGH-PERFORMANCE EMITTER

4.2 FILAMENT REPLACEMENT
Follow the procedure described bel ow in changing the filament, referring asneeded to theillustrationsin this

section.
STEP NO. PROCEDURE

1 Switch off the e-beam power supply’s main circuit breaker.

2 Ifthe high-voltage control on the power supply is keylocked, remove the key and keep it with
you until you have finished working on the source.

3 Ifthis gun’s deflection coils are controlled by a Temescal Programmable Sweep, unplug that
unit’s input power cable. If the gun’s deflection coils are controlled by a beam sweep control-
ler with a power on/off switch, switch off the power.

4 Touch a properly connected grounding hook to the high-voltage components in the vacuum
cubicle to remove any residual high-voltage charges. Leave the grounding hook in place
across the secondary of the gun filament transformer while you are working in the vacuum
cubicle.

5 Vent the system to atmosphere.

6 After waiting three minutes for the emitter to cool down, open the work chamber and per-
form whatever procedures are required to gain full access to the source. On Temescal sys-
tems, this will entail lowering the source tray and swinging it out from the system.

7 Disconnect the high-voltage leads from either the filament bus bars or the high-voltage
feedthroughs.

8 Remove the knurled thumbnut that secures the emitter assembly to the gun’s baseplate.

9 Pull the emitter straight out from the source.

10 Working now at a bench, remove the two screws that secure the filament clamps to the cath-
ode blocks.

11 Remove the old filament, using tweezers if necessary. Check for traces of broken filament
material on the filament clamps and in and around the filament cavity.

12 Check to see that the V-shaped grooves in the filament clamps are clean and smooth. If they
are not, surface them with 400-grit (or finer) emery paper. Also check the front surface of the
cathode blocks for signs of oxidation and clean that surface with emery paper as necessary.

13 Remove all residues from the parts you have surfaced with the emery paper. Clean these
parts either ultrasonically or by applying isopropyl alcohol.

14 Place the new filament in the filament cavity, with the coil of the filament facing toward the
front edge of the beam formers.

CAUTION
Thefilament MUST beinstalled with the coil facing forward (i.e.,
toward the front edge of the beam formers).
CAUTION
Do not handle the new filament with your bare hands. Salt and ail
from the skin will shorten filament life.
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MAINTENANCE OF HIGH-PERFORMANCE EMITTER

STEP NO.

PROCEDURE

15

16

17

18

19

20

21

The spare parts kit (PN 0916-8300-0) for the high-performance emitter provides a filament
alignment rod (PN 0916-8271-0). This tool is designed to ensure that the filament is posi-
tioned and aligned correctly before the clamp screws are tightened. Insert the alignment rod
through the hole in the end of one cathode block, through the filament’s coils, and into other
cathode block. The rod should pass smoothly through the filament’s coils and hold it se-
curely in place.

Put the filament clamps in place and loosely install the screws that secure them to the cath-
ode blocks. Before tightening these screws, make sure that the filament legs are located
squarely in the V-grooves in the filament clamps and that there is no binding between the
alignment rod and the filament’s coils.

When you are sure that the filament is in the correct position and not binding against the
alignment rod, tighten the filament clamp screws.

Carefully withdraw the filament alignment rod. If it binds against the filament’s coil as it is
withdrawn, slide it back into place, loosen the filament clamp screws and readjust the fila-
ment’s position until the rod can be withdrawn without any binding. When you have finished
using the alignment rod, return it to the spares kit.

Use an ohmmeter to check the continuity between the filament clamps. The meter should
show little or no resistance (i.e., not more than 0.3 ohms) between the clamps. If the meter in-
dicates infinite resistance, the filament has been broken during installation and must be re-
placed. In that event, remove the filament and repeat steps 15-18 of this procedure. Then test
the continuity again. If the ohmmeter reads something significantly greater than 0.3 ohms
but less than infinity, the filament legs may not be making good electrical contact with the
filament clamps. Try loosening and then retightening the filament clamp screws, paying par-
ticular attention to the instructions in steps 16-18 regarding the position and alignment of the
filament. Then repeat the continuity check.

Put the emitter assembly in place in the source. Before tightening the knurled thumbnut,
make sure that the emitter assembly is snug against the front of the base plate. When the emit-
ter assembly is correctly positioned, the front of the anode should line up with the opening in
the coil housing through which the beam passes.

Reconnect the filament leads.

If the source fails to operate properly after the emitter isreinstalled, it may be because various components
have oxidized, eroded, or become coated with evaporantsto such adegreethat cleaning isnecessary. Refer to
section 3.4 for source cleaning procedures.
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MAINTENANCE OF HIGH-PERFORMANCE EMITTER

4.3 EMITTER DISASSEMBLY

Follow the procedure described bel ow when disassembling the entire emitter assembly. Refer to Figures4-1,
4-2, and 4-3 for partsidentification.

STEP NO.

PROCEDURE

1
2

10

Perform steps 1 through 12 of the filament replacement procedure (see section 5.2).

Working now at a bench, remove the two screws that secure the anode mounting bracket to
the emitter support bar. Then remove the anode mounting bracket and the anode from rest of
the emitter assembly.

Remove the two screws that secure the anode to its mounting bracket.
Check the anode for signs of burning or distortion. If any are found, replace the anode.

Remove the two screws that secure to right- and left-hand beam formers to the right- and
left-hand cathode blocks, respectively, and remove the beam formers.

Remove the four screws that secure the filament bus bars, the cathode blocks, and the cath-
ode block insulator to the emitter mounting bar.

Remove the two screws that secure the emitter mounting bar to the two high-voltage spacing
insulators and remove the emitter mounting bar.

Remove the two screws that secure the high-voltage spacing insulators to the emitter support
bar. Doing this will allow you to remove the spacing insulators and their shields.

Remove the two screws that secure the emitter mounting bracket to the emitter support bar.

Carefully examine all metal parts for signs of erosion and deformation and replace any that
show such signs of wear. Even rounding of originally square edges can complicate reassem-
bly and adversely affect emitter performance. Before reassembly, bead-blast and chemically
clean all reusable parts of the emitter.

4-4
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MAINTENANCE OF HIGH-PERFORMANCE EMITTER

4.4 EMITTER REASSEMBLY

Follow the sequence described below when reassembling the emitter. Refer to Figures 4-1, 4-2, and 4-3 for
partsidentification. Itisadvisableto use new ceramic partswhen reassembling theemitter. Itisextremely dif-

ficult to clean these parts thoroughly, and they are likely to haveinvisible cracks that can result in breakage
upon reassembly and/or shorts during subsequent source operation.

During thereassembly procedure, pay closeattentionto screw lengths, which are 1/4" throughout, except for:
* thetwo 1/2" screwsthat secure the right-hand filament bus bar and cathode block to the mounting bar
* thetwo 3/8" screws that secure the left-hand filament bus bar and cathode block to the mounting bar

* thetwo 3/8" screws that secure the HV spacing insulators and their shields to the emitter support bar

* thetwo 3/8" screws that secure the emitter mounting bar to the HV spacing insulators.

During reassembly, use atorque driver capable of good resolutioninthe4in-lb. to 8in.-1b. range. Torqueal
screws that secure metal to metal to 8 in.-1bs. Before assembling metal parts to ceramic parts, examine the
metal partsto make surethat they areflat, true, and free of burrs and other raised defects. Torque all screws
that securemetal partsto ceramic partsto4in.-1bs. Asyou do so, pay closeattentionto the ceramic partsto see
whether they crack and replace any that do develop cracks.

STEP NO. PROCEDURE

1 Lay the emitter mounting bar flat on your work surface.

2 Put the left-hand cathode block in place on the emitter mounting bar.
3 Put the left-hand filament bus bar in place atop the left-hand cathode block.
4

Install and tighten the 3/8"-long screws that attach the left-hand filament bus bar and cathode
block to the mounting bar.

S) Put the cathode block insulator in place on the emitter mounting bar. Figure 4-3 indicates the
insulator’s correct position, with its top tab facing rearward and its holes aligned with the two
right-hand holes in the emitter mounting bar.

6 Put the right-hand cathode block in place on top of the cathode block insulator.

7 Place the right-hand filament bus bar in position atop the right-hand cathode block.

8 Insert the flanged insulators through the holes in the right-hand bus bar and cathode block.
CAUTION

The flanged insulator s and the cathode block insulator MUST
separate theright-hand cathode block from the emitter mounting
bar. If they do not, therewill be a dead short between thetwo
filament bus barswhen power isapplied, and no emission will be

obtained.

9 Put the washers in place on the 1/2"-long screws that secure the right-hand filament bus bar
and cathode block to the emitter mounting bar. Then install these screws, leaving them
slightly loose.

10 Check to see that the two cathode blocks are aligned vertically and are not cocked with re-

spect to each other or the emitter mounting bar. Then tighten the screws that secure the right-
hand filament bus bar and cathode block to the emitter mounting bar.

11 Reinstall the right- and left-hand beam formers, leaving their mounting screws slightly
loose.
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MAINTENANCE OF HIGH-PERFORMANCE EMITTER

STEP NO.

PROCEDURE

12

13

14

15
16

17
18
19
20
21

22

23

The spares kit (PN 0916-8300-0) for the high-performance emitter contains a thickness
gauge (PN 0916-8281-0) designed to ensure that the two beam formers are positioned cor-
rectly with respect to each other. Insert the blade of this spacing gauge between the beam
formers.

Push the two beam formers against the gauge with the thumb and forefinger of one hand
while using the other hand to tighten the screws that secure the beam formers to the cathode
blocks. Doing this will ensure that there is the correct 0.010" clearance between the beam
formers.

Carefully remove the spacing gauge from between the beam formers and return it to the
spares kit.

Perform steps 14 through 19 of the filament replacement procedure (see section 5.2).

Place the HV spacing insulators inside their shields and reattach them to the emitter support
bar, with the closed ends of the shields facing the emitter support bar. Use the remaining two
3/8"-long screws to attach these parts.

Reattach the emitter mounting bar to the other end of the HV spacing insulators.
Reattach the emitter mounting bracket to the emitter support bar.

Reattach the anode to its mounting bracket.

Reattach the anode mounting bracket to the emitter support bar.

Look into the gap between the forward-facing surfaces of the beam formers and the anode to
verify that this gap varies by no more than 0.010". Then check the parallelism of the bottom
edges of these surfaces. To do so, hold the emitter with the bus bars facing you and slightly
upturned, so that you can just see the edges of the two beam formers beneath the front edge of
the anode. The visible edge of the beam formers should be parallel to the bottom edge of the
anode to within 0.010". If you find that either of these spatial relationships is out of tolerance
by more than 0.010", loosen the screws securing the anode to the anode mounting bracket
and adjust the position of the anode. If adjusting the anode’s position does not bring these
parts within the specified tolerances, at least one of them probably need to be replaced. Re-
move the anode and both beam formers and carefully examine them for distortion to deter-
mine which needs to be replaced.

Put the emitter assembly in place in the source. Before tightening the knurled thumbnut,
make sure that the emitter assembly is snug against the front of the base plate. The anode
plate of the emitter assembly should line up with the opening in the coil housing through
which the beam arcs toward the crucible.

Reconnect the filament leads.
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MAINTENANCE OF HIGH-PERFORMANCE EMITTER

Figure 4-1. Front view of high-performance emitter assembly
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Figure 4-2. High-performance emitter viewed from rear
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Figure 4-3. Exploded view of high-performance emitter
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SECTION 5
SOURCE DISASSEMBLY

6.1 SECTION OVERVIEW

Thissection describesin detail the correct procedure for disassembling the source. The procedures described
in this section should befollowed whenever the sourceispartially or completely disassembled for cleaning or
for replacement of O-rings or other parts. Section 6.2 provides general working guidelines and describesthe
proceduresfor removing the source from the vacuum system and disassembling its major components, |eav-
ing only the emitter assembly, the bearing housing assembly, and the drive assembly still intact. Section 6.3
describes how the bearing housing assembly isdisassembled, and Section 6.4 providesthe sameinformation
for thedrive assembly. Instructionsfor disassembling a standard emitter assembly are provided in Section 4.
Disassembly instructions for the high-performance emitter appear in Section 5.
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SOURCE DISASSEMBLY

6.2 SOURCE REMOVAL AND DISASSEMBLY

General Guidelines

Follow the guidelines described below when performing any disassembly procedure. The purpose of these
guidelinesisto limit risksto the person performing the disassembly, to minimize vacuum system contamina-
tion, and to simplify reassembly wherever possible.

1. Make surethe electron beam power supply is switched OFF. If the power supply ison its own keylocked
circuit, open thecircuit breaker at the service panel andlock it out. If not, switch off the power supply with
itskeylock, if itisequipped with one, and keep thekey inyour possession whileworking onthe source.

2. Useaproperly connected grounding hook to discharge any residual high-voltage charge in and about the
vacuum cabinet. Componentsthat should be discharged with agrounding hook include thefilament trans-
former, the high-voltage feedthroughs, and the in-vacuum high-voltage leads.

3. Tominimize system contamination, wear someform of lint-free head covering and rubber surgical gloves
when removing the source from the vacuum chamber. During the actual source disassembly process, wear
the rubber gloves when handling any parts that will not be chemically cleaned before reinstallation.

Removing the Source from the Vacuum Chamber

Follow the procedure described below in disconnecting power and water from the source and removing it
from the vacuum chamber.

STEP NO.

PROCEDURE

1

© 00 ~NO O b~ WD

11

12
13
14

Touch the grounding hook to the high-voltage feedthroughs, if you have not done so imme-
diately previous to beginning this procedure.

Remove the shielding from the in-vacuum high-voltage leads.

Touch the grounding hook to these high-voltage leads.

Remove the debris shields, if the system is equipped with them.

Disconnect the high-voltage leads from the source’s emitter bus bars.

Disconnect the deflection coil leads from the source’s deflection coil terminals.

Switch off the source’s water supply.

Disconnect the water supply and outlet lines at some point outside the vacuum chamber.

Connect a compressed-air line to the water supply line you just disconnected and use com-
pressed air to blow the water out of the source.
Disconnect the water supply and outlet lines from the source.

Disconnect the external rotary drive to the source. If the source is a bottom drive unit, dis-
connect the source’s drive shaft from the rotary feedthrough in the source tray. If this is a
side-drive unit, disconnect the gun’s drive shaft from the coupling that connects it to the
drive shaft from the rotary feedthrough in the side of the chamber.

Remove the bolts that secure the source’s mounting straps to the source tray.
Remove the source from the source tray and place it on a suitable work bench.

Ifthis is a bottom-drive source, you may wish to remove the drive assembly at this point. To
do so, carefully support the source on its side and follow the instructions provided in step 21
of the following procedure.
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SOURCE DISASSEMBLY

CAUTION
Make surethat the drive shaft does not bump or rest against any
hard surface. The shaft’sball bearings are very likely to be damaged
by any impact or by the weight of the sour ce resting on the shaft.

Disassembling the Major Portion of the Source

Thefollowing procedure describes how the sourceis disassembled to the point shown in Figure 5-26. At that
stage, the only subassemblies |eft intact will be the emitter assembly, the bearing housing assembly, and the
drive assembly. Sections 6.3 and 6.4 describe the disassembly of the bearing housing assembly and the drive
assembly, respectively.

In generdl, it is best to avoid disassembling anything that does not have to be disassembled. In particular,
avoid removing the ring gear from the crucible mounting flange unlessit is absolutely essential, asrealign-
ment is somewhat involved. Specia instructions for aligning the ring gear are provided in section 6.3.

CAUTION
Pay attention to the lengths of the screwsyou remove at each stage of
thisdisassembly procedure. There are several different screw
lengths, and it iscritical to replace the correct screwsin each
location.

Step 1: If thisisaside-drive gun, remove the three 6-32 3/8" screws that secure the side-drive assembly
to the left- or right-hand pole piece, as the case may be (see Figure 5-1).

Side-drive
assembly

Remove these 3
SCrews

Figure 5-1. Removing the three screws securing the side-drive assembly

Step 2: Remove shunt(s), if present, from top of coil shield. To do so, turnthe 6-32  1/2"
mounting screws while holding the securing nuts with a 1/4" end wrench, as shown in Figure 5-2.
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SOURCE DISASSEMBLY

Figure 5-2. Removing the shunt

Step 3: Remove the emitter assembly, if you have not aready done so. First remove the knurled nut that
secures the emitter to the source baseplate, as shown in Figure 5-3. Then remove the emitter.

Figure 5-3. Removing the emitter assembly

Step 4: Using the Allen tool provided with the unit, removethe four 8-32  3/8" screwsthat secure
the crucible cover to the coil housing (see Figure 5-4). Then remove the cover.
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SOURCE DISASSEMBLY

Figure 5-4. Removing the crucible cover

Step 5: Now you are ready to remove the screws that secure the crucibl e to the crucible mounting flange.
This procedure involves using the special Allen tool provided with the source, which consists of a stan-
dard 9/64" Allen driver with a deeve fitted over the shaft (see Figure 5-5). If you are proficient in the use
of thistool, skip the practice exercise described below and proceed directly to step 6 of this procedure. If
you are not experienced with thistool, follow the instructions below.

Screw one of the screws you removed from the crucible cover back into one of the holesin the coil housing.

Using the specia Allentool, practice inserting the end of the tool into the hexagonal socket in the end of the
screw while ensuring that the sleeve extends down far enough over the screw’ s head so that the screw isheld
securely by the sleeve after the screw is removed from its threaded hole (see Figure 5-6).

Shaft of Allen driver should
extend halfway into
counterbored area.

=l ——)
8-32 Socket
head screw

9/64" Allen driver
Sleeve

Figure 5-5. Detail of the sleeve on the Allen driver
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SOURCE DISASSEMBLY

Figure 5-6. Socket-head screw correctly retained by the sleeve on the
end of the Allen driver

Step 6: Remove the 8-32  3/8" screws that secure the crucible to its mounting flange. There are eight
of these screws, six of which will be accessible if you turn the crucible to the position shown in Figure
5-7. Perform the following steps in removing these screws:

CAUTION
It isimportant to follow the procedur e described below in removing
the crucible mounting screws. The compressed O-ring exerts
considerable upward force against the crucible, and the
counter -pressure exerted by the mounting screws must berelieved
evenly to prevent damageto the screws or thethreadsin thecrucible
mounting flange.

() Remove the two screws in the back of the crucible.

(b) Rotate the crucible 180° and loosen the six remaining screws 1/2 turn, beginning with the two screws
that are now in the rearmost position.

(c) Remove these six screws, beginning with the two in the rearmost position.

Special Allen tool

Figure 5-7. Removing the screws that secure the crucible to the mounting flange
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SOURCE DISASSEMBLY

Step 7: Screw the knurled thumbscrew into the tapped hole provided for it in the top of the crucible, as
shown in Figure 5-8. Then rotate the crucible so that the off-center thumbscrew is toward the rear of the

source.

Figure 5-8. Installing the knurled crucible removal tool

Step 8: Remove the crucible from the source, following these steps to avoid damaging the O-ring-sealing

surface on the base of the crucible:

(a) Grasp the knurled thumbscrew and use it to lift the crucible straight up asfar asit will go.

(b) Raiserear edge of crucible until it just clears the edge of the coil housing to the rear of the crucible
(see Figure 5-9).

Figure 5-9. Removing the crucible from the source. Note angle of withdrawal.
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SOURCE DISASSEMBLY

(c) Pull the crucible clear of the coil housing by angling it upward and backward at the same time. At this
point, be very careful not to scrape the crucible' s O-ring-sealing surface on the water baffle.

Reassembly Note

It isimportant to use the special Allen tool correctly when installing the screws that securethe crucibletoits

mounting flange, so that these screws are not dropped into the recesses of the source. To prevent this from

happening, make surethat thetool’ ssleeve extends asfar as possible down over the head of each screw before
inserting it into place, as shown in Figure 5-6. Follow these steps when (re-)installing a crucible:

(a) Position the crucible mounting flange so that you can see six of the eight screw holes.

(b) Angle the crucible into the position shown in Figure 5-9. Next, lower its rear end so that its bottom
surface is horizontal; then lower the crucible straight down onto the O-ring. Asyou perform this step,
take gresat care to avoid scraping the underside of the crucible' s O-ring-sealing surface against the water
baffle.

(¢) Rotate the crucible until the six threaded holes in the crucible mounting flange are visible through the
holes in the base of the crucible.

(d) Insert screws into the six accessible holes and screw them down enough to partially compress the O-
ring. Asyou do so, work your way around the periphery of the crucible in a star-shaped pattern, tight-
ening the screws evenly and gradually.

(e) Rotate the crucible so that the other two screw holes are visible, insert screws into them, and tighten
them about the same amount that you have already tightened the other six screws.

(f) Work your way around the crucible in a star-shaped pattern, tightening the screws in two more stages,
until you can tell that the O-ring is completely compressed.

Step 9: Remove the external pole extensions after making note of their positions. To do so, remove the
8-32  3/8" screws that secure them to the right- and left-hand pole pieces, as shown in Figure 5-10.

e

Figure 5-10. Removing the external pole extensions
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SOURCE DISASSEMBLY

Reassembly Note

It will be easier to optimize the beam spot following reassembly if you make note of the positions of all four
external poleextensionsbefore removing them and then take caretoreinstall theminthe samepositions. Also

note that the longer pair of pole extensions goesin front (i.e., nearer to the coil shield).

Step 10: Remove the internal pole extensions. To do so, removethe 8-32  1/2" screws that secure them

to the pole pieces, as shown in Figure 5-11.

Figure 5-11. Removing the internal pole extensions

Step 11: Removethetwo 8-32  3/8" screws that secure the coil shield to the source, as shown
in Figure 5-12. Then remove the coil shield.

Figure 5-12. Removing the coil shield

Step 12: Pull the coil assembly straight out of the coil housing, as shown in Figure 5-13.

STIH-270-3CK/3CKB 0101-9003-0, Rev B
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Figure 5-13. Removing the coil assembly

Step 13: Uncouple the tube connecting the gun’s upper and lower water circuits. Using appropriate
wrenches, hold the nut soldered onto the fitting connected to the coil housing while turning the coupling
on the fitting connected to the base plate (see Figure 5-14).

Figure 5-14. Uncoupling the water-crossover tube

Step 14: Removethetwo 8-32  3/8" screws that secure the left-hand pole piece to the coil housing
as shown in Figure 5-15. Then loosen the three screws that secure that pole piece to the source base
plate.
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Remove these screws

Figure 5-15. Removing the screws that secure the LH pole piece to the
coil housing

Step 15: Repeat the same process on the right-hand pole piece.

Step 16: Y ou should now be able to lift the coil housing free of the pole pieces, as shown in Figure 5-16.
If not, further loosen the bottom row of screws that secure one of the pole pieces to the source base plate.

v

Figure 5-16. Removing the coil housing
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Step 17: Remove the screws that secure the pole pieces to the base plate (see Figure 5-17).

Figure 5-17. Removing the screws that secure the LH pole piece to the
base plate

Step 18: Remove the pole pieces from the remainder of the source. To do so, grasp the permanent magnet
with one hand and the angled front end of the pole piece with the other, as shown in Figure 5-18. Then
swing the front of the pole piece away from the source and carefully separate it from the rear edge of the
magnet, rocking it slowly up and down if necessary to break it free from the magnet’ s very strong field.

Figure 5-18. Correct technique for detaching pole pieces from magnet
and base plate

NOTE
Do not removethe screw that is screwed into theinner surface of
each pole piece, near therear. The heads of these screwslocate and
secur e the permanent magnet in place when the sour ceis assembled.
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DANGER
Asyou perform this step, take careto avoid getting your fingers
between the pole piece and any other part of the source. One or more
of your fingers could easily be injured if the pole piece should dip
from your grasp. In that event, the pole piece could snap back tight
against the magnet and base plate with great speed and for ce,

resulting in possible injury to afinger caught between two metallic
parts.

Step 19: Carefully remove the permanent magnet from the base plate. To do so, push it to one side until it
iswell clear of the crucible mounting flange. Then swing it up by raising the end that now extends be-
yond the side of the base plate (see Figure 5-19).

CAUTION
Tominimizetherisk of degaussing the magnet, always placeit on a
nonmagnetic surface such as plastic or wood when it isnot installed
in the source. When handling the magnet, make surethat it does not
drop onto or otherwise strike any hard surface.

Figure 5-19. Removing the permanent magnet from the source base plate
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SOURCE DISASSEMBLY

Step 20: Removethetwo 8-32  1/4" pan-head screws that secure the water baffle to the pivot shaft
and remove the water baffle (see Figure 5-20).

Water baffle

Crucible mounting
flange

5-5/8" ID x 1/8" O-ring
(PN 2231-0255-0)

Source base
plate

Figure 5-20. Detaching the water baffle
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SOURCE DISASSEMBLY

Step 21: If thisis abottom-drive source, remove the three 6-32  3/8" screws that secure the drive
shaft assembly to the source base plate, as shown in Figure 5-21.

Figure 5-21. Detaching the drive shaft
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Step 22: Holding the remainder of the source as shown in Figure 5-22, remove the four 5-32  1/2"
screws that secure the pivot shaft to the base plate. Then you can remove the bearing housing assembly
(which contains the pivot shaft) from the source.

Figure 5-22. Detaching the pivot plate shaft from the base plate

Reassembly Note

Thefour holesin the base plate for mounting the bearing housing assembly are not arrayed in arectangle but
areasymmetrical, with onehole dlightly farther off center with respect to the other four. Thisarrangement en-
sures that the bearing housing assembly can be mounted in only one orientation, that is, with the water baffle
point toward the front of the source. When reassembling, make sure that you can see all four tapped holesin
the pivot shaft through the holes in the base plate before you insert and tighten any screws.
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Step 23: Remove the four 6-32 [J5/8" screws that secure the bearing housing to the crucible mounting
flange. To do so hold the bearing housing-mounting flange assembly in one hand, with the top of the
mounting flange facing down. Then insert the Allen driver into the recesses in the bearing housing that
hold the four screws and remove them, as shown in Figure 5-23. Figure 5-24 shows these parts disassem-
bled.

13/16" ID x 1/16" O-ring (PN
2231-0019-0)

Figure 5-23. Removing the screws that secure the bearing housing
assembly to the crucible mounting flange

Quad ring
(PN 2108-0215-0)

Pivot shaft

Bronze
washer

Bearing housing
assembly

Water notch

Figure 5-24. Layout showing bearing housing after removal from
cubicle mounting plate. Note also the bronze washer that fits between
the bearing housing and the center of the crucible mounting flange.
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Step 24: If you need to detach the ring gear from the crucible base plate, remove the four 6-32
1/4" screws that secure the former to the latter (see Figure 5-25).

Figure 5-25. Removing the ring gear from the crucible mounting
flange

Figure 5-26 shows the parts disassembled so far, with the following subassemblies still intact:

(a) The emitter assembly (see section 4.3 for disassembly instructions and partsillustration)

(b) The bearing housing assembly (see section 6.3 for disassembly instructions and parts illustration)
(c) Thedrive assembly (see section 6.4 for disassembly instructions and partsiillustration)
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6.3 DISASSEMBLING THE BEARING HOUSING ASSEMBLY

Perform the steps described below and refer to Figures 5-27 and 5-28 when disassembling the bearing hous-
ing assembly.

Step 1: Hold the bearing housing right-side-up and remove the loose spacer from the housing’ sinner cy-
lindrical surface, if the spacer has not already fallen out of place.

Step 2: Using asnap ring tool fitted with correct-sized prongs, spread the retaining ring and remove it
from around the pivot shaft (see Figure 5-27).

Retaining ring Top of pivot
N - / shaft

Spacer

.

Figure 5-27. Removing the retal ning ring that
holds the bearing housing together

Step 3: Remove the pivot shaft, upper and lower bearings, and bearing spacer from the bearing housing.
Figure 5-28 shows these parts laid out in order of reassembly.

Pivot Shaft Bearing Housing
PN 0412-1331-1 PN 02]4 9272-0

Ball Bearings

“‘\ PN 9120-1724-0
i, -
™ *'\
(£ ~
- “i_ f\\ Spacer
- %__ PN 0214 9281-0
13/16" ID x 1/16" O-Ring *h L
PN 2231-0019-0 v,
§ pe
Bearing Spacer '- ( / ¥
PN 0412-1381-0 g N

/ '
Retaining Ring '

PN 1384-1106-0

Figure 5-28. Layout of the parts of the bearing housing assembly, in order of
reassembly

5-20 0101-9003-0, Rev B STIH-270-3CK/3CKB



SOURCE DISASSEMBLY

Reassembling and Installing the Bearing Housing Assembly

Follow the procedures described bel ow when reassembling and installing the bearing housing assembly. Per-
form these procedures in the order in which they appear.

Procedure 1: Parts Inspection

Carefully inspect the pivot shaft before reassembling the bearing housing assembly, paying close attention to
the top of the pivot shaft and its quad ring sealing surface. The top of the pivot shaft must be free of burrsto
prevent the quad ring from being damaged during assembly. Use Scotchbrite or similar products to polish
small mars out of the quad-ring-sealing surface. If deep scratches remain, replace the pivot shaft.

Procedure 2: Drive gear installation

Perform this procedure only if you have removed the drive gear from the crucible mounting flange.

Step 1: Using the correct mounting screws, loosely secure the drive gear to the crucible mounting flange,
so that the gear can still be moved about slightly.

Step 2: Insert the bearing housing assembly into the hole in the crucible mounting flange and use the
outer surface of the bearing housing to center the ring gear.

CAUTION
Takecareto avoid jamming or scratching these partsduring this
step, asthefit between the bearing housing and the crucible
mounting flangeisvery close.

Step 3: Rotate the bearing housing until its through-holes line up with the screws that secure the drive
gear to the crucible mounting flange.

Step 4: Insert the Allen driver through these holes and tighten these screws, as shown in Figure 5-29.

Shaft of 7/64" Allen Driver

Bearing Housing \\ l |' o

Crucible Mounting
thg Gear Flange

1" " rEeEl
___,‘" Hmm..,,___
Figure 5-29. Allen driver inserted through hole in the bearing housing

Step 5: Remove the bearing housing from the crucible mounting flange.
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Procedure 3: Reassembly of Bearing Housing Assembly

Step 1: Put the pivot shaft in place inside the bearing housing, making sure that both parts face the correct
direction. Figure 5-27 shows these parts correctly assembled.

Note
Figure 5-28 shows the correct reassembly order and orientation for
the parts of this assembly. Notethat the bearing housing has a step
in the bottom end of itsbore, so that the bearings and the spacer can
only beinserted from onedirection.

Step 2: Carefully dlide the two bearings and the thicker bearing spacer into the space between the pivot
shaft and the bearing housing. Be very careful to avoid jamming any parts or scratching the pivot shaft.

CAUTION
Thebearingsin thisassembly are precision bearings and must be
handled carefully.

Step 3: Put the retaining ring in place, using the same snap-ring tool you used during disassembly.

NOTE
Therewill be approximately 1/8" of vertical play between the parts
of thisassembly until it is secured to the crucible mounting flange.

Procedure 4: Quad Ring Installation

Step 1: Check to make sure that the bronze backup washer and the crucible mounting flange will slide
over the pivot shaft without binding.

Step 2: Place the crucible mounting flange upside down on a clean work surface (i.e., with the counter-
bored seat for the quad ring facing upward).

Step 3: Liberaly lubricate the quad ring with alow vapor pressure (Apiezon L or equivalent). When the
ring is correctly lubricated, al four of its grooves should be at |east partially full of grease.

Step 4: Carefully work the quad ring into the counterbore in the crucible mounting flange.

Procedure 5: Attaching the Bearing Housing Assembly to the Crucible Mounting Flange
Step 1: With the crucible mounting flange in the same position, put the bronze backup washer in placein
its counterbore, directly on top of the quad ring.

Step 2: Place the bearing housing assembly right-side-up on the work surface (i.e., with the assembly
resting on the pivot shaft’s lower end, which has the O-ring groove).

Step 3: Set the thinner bearing spacer in place in the top bore of the bearing housing.

Step 4: Pick up the crucible mounting flange and turn it over, holding the bronze backup washer against
the quad ring to keep it from moving.

Step 5: Holding the backup washer this way, carefully work the mounting flange onto the pivot shaft,
twisting or rocking the flange slightly to allow the quad ring to slide over the top lip of the pivot shaft.
Stretching the quad ring over the pivot shaft should require only alight downward pressure.

5-22 0101-9003-0, Rev B STIH-270-3CK/3CKB



SOURCE DISASSEMBLY

CAUTION
Do NOT forcethe quad ring onto the pivot shaft. Doing so may
damagethe quad ring, impairing its ability to seal.

Step 6: When you have pushed the leading edge of the quad ring past the water outlet dot, let go of the
backup washer and withdraw your fingers. Then push the mounting flange all the way down onto the
pivot shaft.

Step 7: Once the mounting flange is all the way down on the pivot shaft, hold these two parts together
and rotate the mounting flange until the holes in the bearing housing are lined up with the threaded holes
in the mounting flange.

Step 8: Install the four 5-32  5/8-in. mounting screws, snugging them down gradually in a crosswise pat-
ter to prevent the bearing housing from becoming cocked in the mounting flange's bore. Torque the
mounting screwsto 8 in-.Ibs.

Step 9: Rotate the pivot shaft by hand to make sure there is no binding asit turns.
Step 10: Secure the water baffle to the top of the pivot shaft, using the pan-head screws provided.

Step 11: Check again for any trace of binding during pivot shaft rotation. This time, hold the mounting
flange in one hand and push the water baffle with one finger of the other hand to rotate the pivot shaft.
The quad ring should produce alight, even resistance as the pivot shaft rotates. If the resistance is heavy
or uneven, remove the mounting flange from the bearing housing assembly and check to see that the quad
ring has not become cut or twisted. Check also for parts that are improperly installed or out of tolerance.

Beforereinstalling thisassembly on the source basepl ate, apply |ow vapor pressure (Apiezon L or equivalent)
to the O-ring that fits between the basepl ate and the pivot shaft and place this O-ring in the groove in the bot-
tom of the pivot shaft.

Procedure 6: Vacuum Leak Check of Assembly
Perform this check after the gun is fully reassembled, except for the crucible cover.

Step 1: Connect the gun to aleak detector with a sensitivity of 1 [ 109 std. Atm cc/sec or better.,

Step 2: Initiate the instrument’ s test mode and note its base leak rate (i.e., itsleak rate before helium is
applied to the gun). This reading indicates whether thereis any residual helium in the detector that should
be removed before you test the gun. Alternatively, the base rate can be subtracted from the test reading.

Step 3: Apply helium to al the external surfaces of the gun while observing the leak rate, which should
not exceed 3 010 std. Atm cc/sec at any point.

Step 4: Rotate the crucible while directing the helium flow toward the area where the quad ring resides
(i.e., the area where the crucible mounting flange fits around the pivot shaft). The leak rate there should

not exceed 5 1107 std. Atm cc/sec.

Step 5: If the leak rate noted during either step 3 or step 4 is higher than the value specified for that step,
remove the helium from the gun and give the detector time to stahilize at its base leak rate. Then repeat
steps 2-4. If the base leak rate is till high when you repeat step 2, then you can conclude that residual he-
lium is building up within the detector during the testing procedure, so there is probably not a significant
leak in the gun. However, if repeating step 2 yields a base leak rate close to the value you obtained when
you first performed step 2, and if you obtain a high reading upon repeating either step 3 or step 4, then
you can conclude that there is aleak in the gun. In that event, locate the source of the leak and correct it.
Then repeat the test.
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6.4 DISASSEMBLING THE DRIVE SHAFT ASSEMBLY
Follow the steps described below in disassembling the drive shaft assembly.

Step 1: Hold the drive shaft assembly in one hand, with the shaft extending toward you, as shown in
Figure 5-30. Using a snap-ring tool with the correct-sized prongs, remove the retaining ring that holds the
outer drive bearing in place in the bearing housing.

Inner retaining ring Drive shaft

Outer retaining ring

Figure 5-30. Removing the retaining ring that secures the outer
crucible drive bearing in the bearing housing

Step 2: Using asmall flat-bladed screwdriver, pry up and outward on one point of the retaining ring that
fits around the drive shaft (see Figure 5-31).

Figure 5-31. Removing the retaining ring that retains the drive
shaft

Step 3: Holding the bearing housing in the same position, withdraw the drive shaft from the assembly.

Step 4: Turn the bearing housing over and drop the bearings and the spacer into your other other hand.
Do NOT let the bearings fall onto the floor or awork surface, as they are easily damaged.
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Step 5: Perform this step only if damage to either the drive gear or the drive shaft requires disassembly of
these parts. If you are disassembling a bottom-drive assembly, first loosen the set screw that secures the
gear to the shaft. Then use a small-diameter drift to drive out the roll pin that runs through both parts (see
Figure 5-32). If you are disassembling a side-drive assembly, loosen the two set screws that secure the
gear to the shaft and work the gear off the shaft. Working the gear free may take some vigorous pushing
and prying, asit is held tightly in place on the shaft by a Woodruff key (see Figure 5-33).

— Set screw

-

'\—\_\__- -
~— '."""'ii. Drive shaft
e .

Drive gear Roll pin
Figure 5-32. Bottom-drive
assembly

Set screw Woodruff key

E.‘._"I ‘H‘

Side-drive

gear Drive shaft

Figure 5-33. Side-drive assembly

Drive Shaft Reassembly
Follow the steps described below and refer to Figure 5-34 when reassembling the drive shaft assembly.
Step 1: Reattach the drive gear to the drive shaft, if you have disassembled these parts.

Step 2: Put the two bearings and the spacer in place inside the drive-bearing housing. Figure 5-34 shows
the correct order and orientation for reassembly of these parts. Note that the bearings and their spacer will
only fit into one end of the bearing assembly.

Step 3: Replace the retaining ring that secures the bearings and spacer within the bearing housing.
Step 4. Insert the drive shaft into the assembly.
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Step 5: Replace the retaining ring that secures the drive shaft. To do so, place the points of the retaining
ring against the groove in the drive shaft. Then sgueeze the ring against the shaft with a pair of needle-
nosed pliers until the ring snapsinto place around the shaft. Make sure the retaining ring is properly
seated in its groove in the drive shaft.

Drive Shaft Drive Housing
PN 0626-1372-0 PN 0626-1362-0

b

- . -,

-,
u“ -
¥

Bearings

iy ~ PN 9120-0003-1
Pinion Gear - -

PN 0216-9192-0 I A

Retaining Ring

-~ i N
. 2 Y i

@ for Bearings

Y : PN 1384-0087-0

Bearing Spacer @ .
PN9013-2121-4 y

/‘.

Drive Shaft Retaining Ring &
PN 1384-1037-0

Figure 5-34. The parts of the drive shaft assembly laid out in order of reassembly

Reassembly of Bottom-Drive Sources
Perform the procedure described bel ow when reassembling a bottom-drive source.

Step 1: Insert the drive shaft assemble through the hole of the base plate so that the drive gear meshes
with thering gear.

Step 2: Loosely tighten the three mounting screws.
Step 3: Gently rotate the crucible mounting flange and check for proper meshing of the drive gear.
Step 4: Firmly tighten the three mounting screws of the drive shaft assembly.

Reassembly of Side-Drive Sources
Perform the procedure described bel ow when reassembling a side-drive source.
Step 1: Slightly loosen the two set-screws that secure the gear to the drive shaft.

Step 2: Insert the drive shaft assembly through the side hole of the source assembly so that the beveled
drive gear meshes with the ring gear.

Step 3: Tighten the three mounting screws

Step 4: Adjust the position of the drive gear on the drive shaft so that the drive gear meshes properly with
the ring gear. Check the assembly by rotating the crucible mounting flange.

Step 5: Tighten the two set screws that secure the drive gear to the drive shaft.
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SECTION 6
TROUBLESHOOTING

6.1 Section Overview

This section provides a troubleshooting guide that correlates specific symptoms to probable
causes and suggested corrective actions. To facilitate your troubleshooting efforts, these
symptoms are classified according to type of malfunction and organized in the following

subsections:

Section 6.2 Difficulties in Generating or Maintaining a Beam
Section 6.3 Unsatisfactory Performance During Deposition

Section 6.4 Problems with Beam Position
Section 6.5 Other Source Malfunctions

6.2 Difficulties in Generating or Maintaining a Beam

No. Symptom Probable Cause Correction
1 High voltage is nominal, but there is no (a) Filament is broken or loose. (a) Using ohmmeter, check continuity
emission current and no filament current. between filament bus bars. Make sure that
(See power supply instruction manual for filament legs are properly seated in V-
nominal operating values.) grooves and that the filament clamp screw
is tight.
(b) Resistance between bus bars is high (b) Use ohmmeter to test resistance
because of oxide buildup on filament between bus bars. Reading should be no
clamps. more than 0.3 ohms. If greater, replace
filament after cleaning oxides from contact
surfaces.
(c) Fault in circuit supplying filament (c) Check the e-beam power supply’s gun
current. control circuit and the connections
between that circuit and the gun.
2 HV ramps up but immediately falls back to [High voltage is shorted to ground. Check for broken insulators or shorted
zero; HVPS front panel LEDs indicate an emitter, filament leads, or HV
Output Arcing fault and a PS Latching feedthroughs. Replace parts found to be
fault. defective.
3 No filament current. (a) Filament is broken. (a) Check continuity between filament

clamps. If infinite resistance is indicated,
filament is broken; replace it.

(b) Heavy oxide buildup on contact
surfaces to which filament mounts.

(b) Use ohmmeter to check resistance
between filament bus bars. If greater than
0.3 ohms, replace filament after cleaning
oxides from contact surfaces.

(c) HVPS front panel LEDs indicate a
Filament Load fault.

(c) Refer to troubleshooting instructions in
your HVPS manual.
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6.3 Unsatisfactory Performance During Deposition

No. Symptom Probable Cause Correction

1 High voltage and emission current values |(a) Insulating capability of one or both HV |(a) Examine the HV insulators. If they are
go up and down independently of controls, |feedthroughs is breaking down because coated, clean them by glass-bead honing.*
and there is visible arcing or heating at the |they are fractured or coated, but they are |If damaged, replace them.
high-voltage insulators. not yet shorted to ground.

(b) In-vacuum HV lead(s) dirty and making |(b) Clean leads by glass-bead honing and
contact only intermittently. reconnect securely.

2 High voltage and emission current are Two or more loops of the filament’s coils |Examine filament carefully; replace it if the
nominal, but filament current is high. (See |are shorted together. coil’s loops are touching each other.
power supply instruction manual for
nominal operating values.)

3 High voltage, emission current, and (a) Stationary beam spot is too close to (a) Apply beam sweep, if possible, or
filament current are all nominal, but the edge of the pocket. adjust deflection current(s) so that the
melted material is either alloying with or beam is centered in the pocket.
eroding the crucible. Cooling water may
also be boiling.

NOTE: Alloying creates a direct thermal (b) Inadequate cooling of exposed pocket. |(b) Check to see that the gun’s cooling
short, which will destroy crucible in time. If| water is chilled to max. 20° C and that its
wetting has occurred, the material MUST flow rate is at or above the minimum value
be decoupled from the copper before specified in section 1.4.2.

operation is resumed. This can only be

accomplished by glass-bead honing the

crucible.

4 Emission current is limited at some value |(a) Standard emitter only: Beam former is |(a) Either the locating insulator is fractured
below its maximum (= 600 mA for CV- shorted to right-hand cathode block. or coated, or the beam former is warped
6SLX, 1200 mA for CV-12SLX). enough so that part of it touches the

cathode block. Disassemble and examine
these parts. Replace locating insulator if
fractured or coated.* Replace beam former
if it is warped enough so that part of it
touches the cathode block.
(b) Emission current is limited because: (b) Check condition of filament. If it is
(1) Filament is installed backwards; installed incorrectly, has shorted turns, or
(2) not enough filament is exposed; is warped, replace it. If no filament
(3) there are shorted loops on the problems are detected, check position of
filament's coil; anode relative to filament. For information
(4) the filament is badly warped; or about the correct anode position with
(5) anode is too far from filament. respect to the filament, see the videos on
filament rebuild procedures available from
Temescal Customer Service.
(c) One of the flanged insulators in the (c) Disassemble emitter far enough to
emitter assembly is badly coated. check condition of flanged insulators. If
coated, replace them.*
(d) Bad connections to HV leads, which (d) Check for loose connections or oxidized
may involve the connections to the surfaces at all HV terminals. If surfaces
filament bus bars, the connections to both |appear oxidized, sand or file them until
sides of the HV feedthroughs, or the bright. Clean in-vacuum filament leads by
connections to the filament transformer. glass-bead honing and reattach them,
being sure to make tight, secure
connections.
5 Short filament life. Vacuum chamber does not evacuate Leak-check the vacuum chamber. Clean
properly below 5 x10™* Torr. system. If hivac pump is a diffusion pump,
change its oil. If a cryopump, refer to
pump’s manual for corrective measures.

6 Pronounced drop in deposition rate; beam |(a) Beam density may be too high, causing |(a) Reduce beam density by exposing
spot shape is excessively distorted at cavitation of molten pool. more of the filament or by changing the
extremes of longitudinal axis. position of the pole piece extensions.
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No. Symptom Probable Cause Correction
(c) The permanent magnet is so weak that |(c) With gun operating at low power,
the beam cannot be centered check beam-spot position with zero
longitudinally. longitudinal coil current applied. If spot is
too far toward rear of source (see Figure
6-1), replace permanent magnet or have it
regaussed.
(d) Other magnetic fields are affecting (d) Make sure gun is isolated as
beam position. completely as possible from any other
possible source of magnetic interference.
(e) Inadequate cooling. (e) Check to see that cooling water is
chilled to max. 20° C and that its flow rate
is at or above the minimum (see section
1.4.2).
7 Beam power will not go above 5 kW. Filament is installed backward. Install new filament, making sure that it is
installed the right way around.
8 Emission current drifts after a long period |One or more of the emitter’s flanged Disassemble emitter far enough to check
of operation. insulators is cracked. condition of the flanged insulators. Replace
any that are found to be cracked.
9 Evaporation rate drops and, concurrently  |Filament has become warped. Replace the filament, making sure that 1/4

there is a significant broadening of the
beam spot. In addition, the cooling water
may boil if the lateral "tails’ of the beam
spot touch the edges of the pocket.

to 1/3 of the filament’s coil is visible below
the beam former.

Figure 6-1 Beam-Spot Problems Due to Over/Understrength Permanent Magnet

2

|

L

Beam strikes pocket or top of
source too far away from emitter.
Permanent magnet is too weak.
Lower acceleration voltage or have
gun regaussed.

‘ :@:Cm‘rect beam-spot position;

beam strikes center of pocket.

Beam strikes pocket or top of
source too near the emitter. Magnet
is too strong. Add shunts to center

beam in pocket.

(&)

STIH-270-3CK/CKB

0101-9003-0, Rev. B

6-3




TROUBLESHOOTING

6.4 Problems with Beam Position, Shape, or Density

No.

Symptom

Probable Cause

Correction

High voltage, emission current, and
filament current are all nominal, but
excessive longitudinal current is required
to center beam in pocket. (See power
supply manual for nominal operating
values.)

Weak permanent magnet.

Check beam-spot position with 0 A
longitudinal deflection current applied. If
spot is too far toward rear of source (see
Figure 6-1), replace permanent magnet or
have it regaussed.

Longitudinal deflection coil is partially
shorted internally.

Test internal resistance of longitudinal coil.
Replace coil assembly if measured
resistance is not between 2.2 and 2.4
ohms.

High voltage, emission current, and
filament current are all nominal, but the
beam is not centered longitudinally.

(a) Longitudinal deflection current is set to
incorrect value.

(a) Adjust longitudinal deflection current.

(b) The permanent magnet is weak.

(b) Check beam-spot position with 0 A
longitudinal deflection current applied. If
spot is too far toward rear of source (see
Figure 6-1), replace permanent magnet or
have it regaussed.

High voltage, emission current, and fila-
ment current are all nominal, but beam
spot is either off center or asymmetrical in
the lateral axis.

(a) Lateral deflection coil is energized.

(a) Check to see whether any lateral
deflection current is being applied. If so,
adjust it to 0 A.

(b) The midpoint of the filament is not
aligned exactly between the pole pieces.

(b) Make sure that the filament is
positioned correctly and that it is not
warped or sagging.

(c) Pole pieces or pole piece extensions are
damaged.

(c) Examine these parts for signs of
damage; replace parts as necessary.

(d) Pole pieces are not mounted tight
against permanent magnet.

(d) Loosen screws securing pole pieces to
coil housing and source baseplate.
Readjust position of pole pieces as needed
to ensure that both are touching the
magnet, then retighten screws to 8 ft.-Ibs.

(e) Pole piece extensions are not adjusted
symmetrically.

(e) Check positions of extensions and
adjust them as necessary (see section
4.2.4 for instructions).

(f) Either the two lateral deflection coils
are shorted together, or one of them is
shorted internally or to ground.

(g) Using ohmmeter, test resistance
between the two lateral terminals of the
coil assembly and between each of these
terminals and ground. There should be
infinite resistance between either lateral
terminal and ground. Resistance between
the two terminals should measure between
3.0 and 3.2 ohms. Replace coil assembly if
lateral coil fails either test.

Adjusting beam-position controls has no
effect on beam position in either axis.

No deflection current is being applied to
coils.

Coil leads are disconnected or shorted
internally. Make sure they are properly
connected. Then check them for shorts.

Complete loss of lateral and longitudinal
beam control.

No voltage at coil terminals, or incorrect
internal resistance in coils.

Check leads to coils. If the leads are
properly connected and their continuity is
OK, check voltages across both sets of
terminals. If meter indicates a voltage
across both sets of terminals, then check
internal resistance of coils. The readings
should be:
Longitudinal: 2.2 to 2.4 ohms
Lateral: 3.0 to 3.2 ohms
If the readings do not fall within these
values, replace the coil assembly.
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No. Symptom Probable Cause Correction

6 Beam spot changes position as source The material in the exposed pocket is a Control beam position manually when

becomes heated. new slug of magnetic material such as Ni | melting such slugs, so that you can
or Fe. When heated past a value called the | observe beam-spot position and correct it
Curie point, these materials become after the material passes its Curie point.
nonmagnetic, strongly altering beam-spot | NOTE: This effect occurs only the first time
position. a slug of magnetic material is melted.

7 Electron beam spot cannot be moved The source is being operated at less than |Add shunt bars on front of source as
toward rear of source along the 10 kv. appropriate (see section 4.2.1).
longitudinal axis.

8 Cannot sweep entire surface of evaporant | The permanent magnet’s field is too Add shunt bars on front of source as
material with a tight beam. strong. needed (see section 4.2.1).

9 Beam position is too far toward rear of (a) Permanent magnet is too weak. (a) Check beam-spot position with 0 A
source. longitudinal deflection current applied. If

spot is too far toward rear of source (see
Figure 6-1), replace permanent magnet or
have it regaussed.

(b) Leads to longitudinal coil are reversed |(b) If coils are controlled by an e-beam

and coil is energized. power supply or a non-bipolar beam sweep
controller, make sure polarity of
longitudinal coil connections is correct.
Refer to manual of component in question.

(c) Unneeded shunts mounted on source. |(c) Remove one or more shunts.

(d) Acceleration voltage is set too high. (d) Check acceleration voltage setting and
adjust to correct operating value.

10 |Beam position is too close to emitter (a) Acceleration voltage is set too low. (a) Make sure acceleration voltage is set to
assembly. the correct operating value.

(b) Longitudinal coil is energized when (b) Check the output of the device that
unintended. controls the longitudinal coil.

11 |Beam is highly non-uniform. Pole piece extensions are not adjusted Check positions of extensions and adjust

symmetrically. them as necessary (see section 3.2.4 for
instructions).
12 |Beam is too broad and diffuse. Pole pieces are adjusted too far out. Adjust pole pieces inward (see section
4.2.4 for instructions).

13 |Beam is too narrow. Pole pieces are adjusted too far in. Adjust pole pieces outward (see section
4.2.4 for instructions).

14 |Beam separates into two spots near rear of | Front set of pole piece extensions adjusted |If problem persists when front pole piece

pocket (see Figure 6-2).

too far out.

extensions are adjusted all the way in, the
permanent magnet has become too weak.
Either have it regaussed or replace it.

Figure 6-2 Longitudinal Beam Spot Separation Toward Rear of Pocket

EMITTER

Beam has separated into two spots near the rear of
the pocket, and the rear-most of the two spots may
strike the body of the source outside the pocket.
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6.5 Other Source Malfunctions

No.

Symptom

Probable Cause

Correction

Cooling water is boiling, as indicated by a
medium-frequency whine coming from the
chamber.

(a) Alloying of melted material is causing a
thermal short because stationary beam is
at edge of pocket.

(a) Apply beam sweep, if possible, or
adjust deflection current(s) so that the
beam is centered in the pocket.

(b) Inadequate cooling of exposed pocket.

(b) Make sure that cooling water is chilled
to max. 20 C and that its flow rate is at or
above the minimum value specified in
section 1.4.2.

(c) Weak permanent magnet.

(c) Check beam-spot position with 0 A
longitudinal deflection current applied. If
spot is too far toward rear of source (see
Figure 6-1), have the permanent magnet
regaussed or replace it.

Rapid loss in field strength of permanent
magnet.

(a) Gun is being affected by fields from
leads connected to some other AC device
inside the chamber.

(a) Reroute the leads of the other AC
device as far away from the gun’s
permanent magnet as possible. Then
check beam-spot position with 0 A
longitudinal deflection current applied. If
spot is too far toward rear of pocket (see
Figure 6-1), replace permanent magnet or
have it regaussed.

(b) Magnet has been dropped or struck
against a hard surface.

(b) Check beam-spot position with 0 A
longitudinal deflection current applied. If
spot is too far toward rear of source (see
Figure 6-1), replace permanent magnet or
have it regaussed.

(c) Gun has been heated above its
maximum bakeout temperature of 150° C.

(c) Same as (b).

Anode is burned through.

(a) Anode has become directly exposed to
the electron beam.

(a) Install new anode, making sure that
beam former completely shields anode
from filament. For instructions on correctly
aligning these parts see the videos on
emitter rebuild procedures available from
Temescal Customer Service.

(b) Standard emitter only: Beam former is
shorted to right-hand cathode block,
causing the beam former to emit electrons
that burn a hole through the anode.

(b) Replace anode and check beam former
for signs or burning and warping. If any
are apparent, replace the beam former.
Also check condition of HV locating
insulator, which is probably either coated
or fractured (or both), causing beam
former to short out against right-hand
cathode block. Replace insulator if coated
or fractured.

Ion gauge indicates a pressure burst when
crucible is rotating.

Water is leaking past the gun’s quad ring.

Replace quad ring. Remember to lubricate
the new quad ring properly with Apiezon L
or an equivalent product.

Crucible sticks or is difficult to rotate.

(a) Quad ring is inadequately lubricated.

(a) Replace quad ring. Remember to
lubricate the new quad ring properly with
Apiezon L or an equivalent product.

(b) Worn bearings in bearing housing
assembly or drive shaft assembly.

(b) Check bearings and replace as
necessary.

(c) Misaligned parts in bearing housing
assembly.

(c) Remove the crucible mounting flange
and the bearing housing assembly from
the gun and disassemble the bearing
housing assembly. Check the condition of
its bearings, the pivot shaft, and the
bronze washer that sandwiches the quad
ring seated in the crucible mounting
flange. Replace any parts that show signs
of wear or damage and reassemble the
source.
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