
RADIOLOGICAL PERMIT

In reliance on statements and representations made by the
applicant authority is hereby granted to receive utilize and
store the materials and or devices designated in item 4

1 USER Donald W Eckart
ET DL

BLDG 2700 RM 2C129

2 PERMIT NUMBER 028

3 EXPIRATION DATE 1 MAY 95

4 MATERIAL DEVICE 5 CHEMICAL PHYSICAL FORM 6 ACTIVITY

AMRAY 1610 SEM N A

Phillips X Ray Diff Unit
Double Crystal X Ray Diff Unit

N A

CONDITIONS

1 Facility devices to be surveyed on an annual basis by CECOM

Safety Office

2 Devices may not be removed or reconfigured without first
informing and receiving permission from the installation
Radiation Protection OffiCer

3 No unauthorized personnel allowed in room when devices are in

operation

4 Devices to be used lAW SOP numbers EP 007 and EP 008 provided
with permit application

APPROVED

J S P SANTARSIERO

hief adiological Engrg Br
Radiat10n Protection Officer

DATE 1 MAY 92



ME ElL ceJTe iZ

Il I2Aj iD
RADIATION

KM

5Er1

ZC 13

SURVEY

t

S@ G

f
i

f
e G

OOCOOOOo

JJ
yIC

lTI
i

0000
0000

OHIA J i 5t c rj G S 20 1 J IDO MA

Legend Contact reading
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Post ings

SOP Dosimetry ReqUirements

fCaution Radioactive Mat l NRC Form 3

Caution Radiation Area Section 206

Caution High Rad Area Notice to Workers

COMMENTS All readings are in mR hr at waist level 36 unless
otherwise indicated

Calibration Due Date
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1 Serial 3sd
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Survey instrument i2 iU l

Date



7 Locations where source s of ionizing radiation will be used

Bldg rm

m1 e SJdji OO 113 LI 123

8 Describe procedure s in which radioisotope s and or other

sources of ionizing radiation will be used or attach current SOP

So P 47T1TcHEO

9 Describe laboratory facilities and equipment containers

shielding fUllle hoods protective clothing etc

7HIis D sc b tM 1f7T1lC HEso f

10 Signature of Director of Responsible Individual

Name MatfNlE W 1l C LE signature VYIIJav tddl JL

CECOM SAFETY USE ONLY

Instrumentation lO Ye

Dosimetry ye S
J

whole Bo 6 TLO SwdllJfOV d

Reviewed Date

Approved Date
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RADIOLOGICAL PERHJT APPLJCATION

Check One Date 70 fd

Initial Permit Application

Application for Amendment to Permit No

k Applications for
Rene
al of Permit No Odf

1 To CECOM Safety Office 2 Orqanization Applying
AMSEL SF RER 13IANC 1 for Permit
FT MON NJ 07703

fT rT1 SLcET EP
Radiation Area Supervisor Nam ouPl LD vv Ec KA leT

Radioactive Material

3

4

Element Ma s Number Chem1cal Form Physical Form Activity mei

Nfl

5 Other Sources of Ionizing Radiation Producing Devices

ftf 1 1 r5 X RAy f Ff AcIO uu IT

Ir 5 ft AN ffEI1 QIf
J T oUf3tE cRy5iAL DIFf RicTIOIJ v

3 ScANlI lvV tl EciVoIJ 1A 1c P 05coptA 01 RAy 6 0

6 Authorized Users
Note Attached Radiological Permit Supplement must be filled out

for each person named below

jcwfltw ECKART JDSePH f FI E1i511 VJCiYU HAN

wl LifrtVt j lJ LTbEf 11 c flELE DORAJATH I1DHIV

5TEvEAJ C TID oJ J4 THIJR TAuBER f7IJt W cooKE

J11rf ftN BEy I
S EESl PfJIt1UL 1t PTJ



7 Locations where source s of ionizing radiation will be used

Bldg rm

c IJI yER cEIJTF

8 Describe procedure s in which radioisotope s and or other

sources of ionizing radiation will be used or attach current SOP

6tf ATTIic IfE

9 Describe laboratory facilities and equipment containers

shielding fume hoods protective Clothing etc

Af Y 5Hv17E S 010 K R1t IFFfl f4c rtU h T

LeIf l lrVp wIH5 4vjl t A OM Ay tl o

10 Signature of Director of Responsible Individual

Name le nr1 1 JML r Signature K I J11

CECOM SAFETY USE ONLY

Instrumentation

Dosimetry

ut L

kJcroty S O

Reviewed by Date 30 Itfrll
Date 20 1VApproved by



Radiological Permit Application Supplement

Name EcA R T
Last

DONALD
First

W
Middle

List below your training and experience with radioisotopes and or other
sources of ionizing radiation

1 Training 5EM X y I I FRAclcrv RA1 AT fCA 5f r
Where Duration On the Job Formal Course
Trained of Training Circle Circle

pt7fIT 1 o Ao pTtf @S NO YES NO

PHI Ps EcrRoU c gt t4lS
YES @ @ NOIPSfRA rS

2 Experience b r X fl try J 1a GL1

Isotope or Maximum Amount or
other Source s Description of Source Location Duration Type of Use



Radiological Permit Application Supplement

Name Y eM1 L
Last F rtr e

Middle

List below your training and experience with radioisotopes and or other
sources of ionizinq radiation

1 Training

Where Duration On the Job Formal Course
Trained of Training Circle Circle

F1 A l
1 @ NO YES NO

PUI S Iyor NO cri NO

2 Experience

Isotope or Maximum Amount or

other Source s Description of Source Location Duration Type of Use

I



Radiological Permit Application Supplement

Name 1M
Last

WGfYLJ
First Middle

List below your training and experience with radioisotopes and or other

sources of ionizing radiation

1 Training fv J d X r
Where Duration On the Job Formal Course

Trained of Training Circle Circle

fTDL J ytsJ tY07e NO NO

YES NO YES NO

2 Experience

Isotope or Maximum Amount or

other Source s Description of Source Location Duration Type of Use



Radiological Permit Application supplement

Name Lf lie
Last

IAJllah
First

2
Middle

List below your training and experience with radioisotopes and or other

sources of ionizing radiation

1 Training

Where Duration On the Job Formal Course

Trained of Training Circle Circle

dot e6

J A @NO NO

slIe 1
r Ifho

N6md NO YES

ff tZL

2 Experience

Isotope or MaximUlll Amount or

other source s Description of Source Location Duration Type of Use

I



Radiological Permit Application Supplement

Name Jz vAlrt MOIi
Last

t1 I ctf LL1

First Middle

List below your training and experience with radioisotopes and or other

sources of ionizing radiation

1 Training X RAV O HkAC O

Where ouration On the Job Formal Course

Trained of Training Circle Circle

OWIS tUitl V 1 SQN ke rZ
YES NO NO

YES NO YES NO

2 Experience
rl IYlr lt k l Ab rlfllLC VI u

Isotope or Maximum Amount or

other Source s Description of Source Location Duration Type of Use



Radiological Permit Application Supplement

Name TJd ouJ
Last

Stev

First

Cia
Middl

List below your training and experience with radioisotopes and or other

sources of ionizing radiation

1 Training X Y4 Dit raL 1

Where Duration On the Job Formal Course

Trained of Training Circle circle

reXt S ell U Iers 5 Lf ud5
NO Fv NO

YES NO YES NO

2 Experience

Isotope or Maximum Amount or

other source s Description of Source Location Duration Type of Use

I



Radiological Permit Application supplement

Name IAvr3 J
Last

A Rrf U f
First Middle

List below your training and experience with radioisotopes and or other

sources of ionizing radiation

1 Training f I lor DIf FIQ fcl O rQAOIA T OA SA F4ry

Where Duration On the Job Formal Course

Trained of Training Circle Circle

911 1 101 pl I relri
YES NO NO

YES NO YES NO

2 Experience

Isotope or Maximum Amount or

other Source s Description of Source Location Duration Type of Use



Radiological PerMit Application Supplement

Name coole
Last First

tJ
Middle

List below your training and experience with radioisotopes and or other

sources of ionizinq radiation

l Training X fSct1
Where Duration On the Job Formal Course

Trained of Training Circle Circle

T Eu
flt1 frs YESNO YES CID

YES NO YES NO

2 Experience

Isotope or Maximum Amount or

other source s Description of Source Location Duration Type of Use

I



Radiological Permit Application supplement

Name hU gCy
La t

I JtjtN
First Middle

List elow your training and experience with radioisotopes and or other

sources of ionizing radiation

I

7Jq th fJv1L Training CLr
Where Duration On the Jo Formal Course

Trained of Training Circle Circle

C Cs i 1 YEVNO NO

YES NO YES NO

2 Experience

Isotope or Maximum Amount or

other source s Description of Source Location Duration Type of Use

I



Radiological Permit Application supplement

NllDIe PAMU LtpATt
Last

TAbtDBISf1
First Middle

List below your training and experience with radioisotopes andlor other

sources of ionizing radiation

1 Training

Where Duration On the Job Formal Course

Trained of Training Circle Circle

n HO r nJ 2 J tZS
NO YES

YES NO YES NO

2 Experience

Isotope or Maximum Amount or

other source s Description of Source Location Duration Type of Use

I



STANDING OPERATING PROCEDURE

SOP NO EP 007

TITLE STANDING OFERATING F ROCEDURE I OR Amriw 1610 SEM

DIVISION BRANCH EDRD El ectroni c Materi al s Process 3 Anal VS1 s

Branch EF

PLACE OF OPERATION OR TEST Room 2C131a

This stanoing ccerating procedure SO will be in effec for

vear rom tne date of approval unless sooner resclndea of

JperSeoeD

No deviation from this SOP will be oermltted Whenever the

approvec method 15 changec the SOP will be revised unless

approveo in wrlting by the Safety Environmental Office

SupervIsory personnel will assure that all personnel involved

with this SOP ave b2en oroperly trained and instructed in its

provisions and attest on this condition by requiring them to
affix their signature on cage 2

A copy of th1S SOP will be posted at the job site at all times

BRANCH CHIEF

F ENNETiA JONES

APPROVED

DATE 25 91
MICHAEL R WALTERSCHlELD

Safety EnvIronmental Officer SOP NO EP 007

EXPIRES



SOP NO EP n07

SUBMITTED BY

Signature

RICHARD T LAREAU

Printed Typed Name

ResearCh Physical SClentlst

Title

Date Sut1iTi11 ted

SIGNATURE

i have read and understand the contents of SOP NO EF OCI7
Further I agree to follow all these procedures when oerforming
this operation test

3 IG IATURE DATE SIGNATUFE DATE



USA ELECTRONICS TECHNOLOGY DEVICES LABORATORY LABCOMI

S OF jD EF 007

U1 T 1
l ll t STANDING OPERATING PROCEDURE FOR AMRAY 1610 SEM

t STATEMENT OF WORK The AMRAY 1610 scannIng electron mIcroscope is

Llsed to obtain microstruc ural and microchemIcal data on solids such as

semlconductors electronic and magnetIC materials

HAZARDS INVOLVED Because of the presence of hign voltaoes as high as

30 O Volts the I se o liouid nitrogen and the generation of X rays

5DEclal safety precautIons must be taken bv those personnel ooerating and

nal talnlng this system This SOP is to De onsldered a sUDolement to the

EM cceratlons anual Before anyone may operate the Amrav 1610 system
tnev must be thorougnlv famIliar wIth the ocerations manual nd this SOP

7

PROTECTION STANDARDS LIMITS The X rays cenerated bv thiS instrument

not considered hazaroous due to their containment In the instrumentiTe

The system has he following engineering andSAFETY CONTROLS

proceOllra controls

2 EnOlneerino Cont ols

1 Int 2rlcc vs em Interi 5 are Instltw eo wltn thls
interlock

serVlce

the OEM

Instrumen to orevent acc pental contact wlth Hign Voltage If

system does not work do not use system ana call for qUalIfIed
For details on the safety interlock SYst2m pleasE refer to

operations manual

2 Shieldino The Amray 1610 high voltage Dower

suopiv s safety covers are desIgned to Shield ooerators from High

Voltages Removal of any of these covers may expose oersonnel to High

Voltage sources NEVER remove these covers hile tne lnstruments power or

power to individual hign voltage supplies are ON Repair of high voltage

power 3upplies should be performed by qualified oersonnel



3g2 Last Revlsed 10 10 91

J8A ELECTRONICS TECHNOLOGY DEVICES LABORATORY LABCOM

SOF rW EP 107

Procedural Controls

Clothlno Protective face mask and gloves to 02 worm

trans erlng liquid nItrogen

when

2 First Aid Fire Fiqhtl q Eauioment In CB38

locatee 1n tne room wl gn the lns rumen

07 ire a fire

e trgU l s er

3 J OC 3 c ed 1 n

Access Control The Amr v 1610 Scanning ectron Microscope
he SEM room of ETDL 3 Device Microanalv ls Center Rm

27 0 Thl s rO Jm has no restr i ctEd I e all i n access

operating hours and is k2Y locked after oeeratlng ours

2C1 31 Blaq
dLlri ng riormal

4 Sescial Precautions Use extreme caution when working on or

near electrical connectors or power sucplies NEVER emove

safet coyer from any Dower supply when thev are ON The ooerator shall

inform 2C aCent personnel of hign voltagE hazards If 2 wa er leak from the

water cooling lines should occur when the instrument is In operation the

instrument should be TURNED OFF immedlatelv and not OGwered UP until the

water ea IS fixed and SLlrroundlng parts and enVironment Ied

i SEC UENCE OF OF EF ATIONS F lease reFer to the OEl1 OCler tJ ons manual for

a full cet211ed operational procedLlre Verify tnat all afetv interlocks

are energized Check that the electron source covers and hIgh voltage power

supply covers are securely in place



age 2 Last Revised 10 10 91

LABCOMJUSA ELECTRONICS TECHNOLOGY DEVICES LABORATORY

SOP NO EP 007

6 EMERGENCY PROCEDURES

fire ShOCk r InjUry

Follow standaro emergency procedures In case of

General emergency phone umbers are listed below

Fire Department
First 2fid

DllCE

CEC M Health Clinic

BuildIng Security

Building Manager
ETDL 2 anch Office

ET9L Jivislon Office

ETDL D v slon Safetv

ETDL Safety Office

Team Leader Lareau

Operator Eckart

911
911

711

22452 44484

4468442222

4428 42981

44408

42452 42080

44418 436 5

44717 44936

2119

42635

Beeper 517 6560

Beeper 517 7859



STANDING OPERATING PROCEDURE

SOP NO EP 008

TITLE STANDING OPERATING PROCEDURE FOR X RAY GENERATORS

DIVISION BRANCH EDRD Electronlc Materials Process Analysis
Branch EP

PLACE OF OPERATION OR TEST Room 2C129

This standing ooerating procedLlre SOP will be in effect for
1 year from the date of aporoval unless sooner escinded of
3lloerseded

No deviation from tnls SOP wIll be oermitted Whenever the

approved method is changed the SOP will be revised unless

approved In writing by the Safety Environmental Office

Supervisory personnel will assure that all personnel Involved
ith this SOP have been oroperly trained and instructed in its

previsions and attest on this condition by requiring them to
affi their signature on page 2

A copy of thiS SOP Will be posted at the job site at all times

BRANCH CHIEF

KENNETH A JONES

APPROVED

DATE 9 25 91
MICHAEL R WALTERSCHIELD
Safety Environmental Officer SOP NO EP 008

EXPIRES



SOP NO EF OOB

SUBMITTED BY

Signature

RICHARD T LAREAU

Printed Tvpea Name

ResearCh Physical Scientist
Title

Date Submltted

SIGNATURE

I have read and understa d the co tents of SOP NO EP l I 8

Further I agree to follow all these procedures wnen performing
this operation test

SIGNATURE DATE SIGNATURE DATE

flf ltC
r

I
v

f C FL

C

7 shz



USA ELECTRONICS TECHNOLOGY DEVICES LABORATORY LABCOMI

SOP NO EP 008

TITLE STANDING OPERATING PROCEDURE FOR XRAY GENERATORS

1 STATEMENT OF WORK The X rav Generators are used to produce
which impinge on a mate ial to obtain microchemical analvsls on

variety of materials

X rays
a wide

HAZARDS INVOLVED Because of the presence of high voltages as high as

30 100 Volts and the generation of X ravs special safety orecautions must
be ta en by those personnel operatIng and maintaining thlS system This
SOP IS to be considered a supplement to the OEM operations manual Before

anyone may ooerate the X ray Generators they must be thoroughly familiar
wlth tMe oDerations manual and this SOP

PROTECTION STANDARDS LIMITS The X rays generated b nlS instrument

are not consldered hazardous when tne orescribed satety steps outlined in

the OEM ooerations manual are followed

4 SAFETY CONTROLS

procedu al controls

The svstem has the followlng engineering and

a Enoineerinq Controls

1 Interlocks Svs em interlocks are instltuted

instrument to prevent accidental contact with High Voltage If
system does not work do not use system and call for qualified
or de alls on the safety in erloc system clease e 2r to

operatIons manual

with this
interlock

service
the OEM

2 Shieldinq The X ray Generators hlgh voltage power
suoply s safety covers are deslgned to shield o er2tors from High
Voltages Removal of any of these covers may expose personnel to High
Voltage sources NEVER remove these covers while the ins ruments power or

power to individual high voltage supplies are ON Repalr of high voltage
power suoplies should be performed by qualified personnel

To prevent exposure to X rays the connection of diff action cameras

to the X ray Generators Tower is Interlocked with a safety shutter system
The safety shutter paInted in red must be closed at all imes when the X
ray 3ene ator is ooerational



F age 1 Last RevIsed 10 10 91

USA ELECTRONICS TECHNOLOGY S VICES LABORATORY LABCOM

SOP NO EP 008

b Proc ural Controls

1 Clothino Not applicable

extinguIsher 1S

First Aid Fire Fiohtino Equioment In case of

located in the room near the Instrument

fi e a fire

3 Access Control The X ray Generators are located in the X
av analysis room of ETDL s Device Microanalvsis Center Rm 2C129 Bldg 2700

This room has no restricted i e walk In access during normal ooerating
Mours and is ey locked after operatIng hours This room is s08ciallv designee
wIth lead wal s to prevent accidental lea age of X rays to the surrouncing
enVlr onment

4 Soecial Precautions Use extreme cautIon when working on or

near electrl a onnectors or power SUppl18S NEVER remove safety covers

fronl safecy vers from any power suoplv when they are ON The ooerator shall

inform adjacent oersonnel of high voltage nazards If a water leak from the
water cooling lines should occur when the instrument is in peration the
instrument snould be TURNED OFF Immediatelv and not powered up until the
water leak is fi ed and surrounding parts and environment dried Keep the

lead lined oor to the X ray analysis room closed at all time when

operatlng t is equipment An emergency power shut off switch RED is

cc2tea 3t e ent 2nce o the X ray analv51s room for cUlcl cower shut

jown of all cf tne equipment located in thIS room

5 SEQUENCE OF OPERATIONS Please r fer to the OEM operations manual for

a full detaIled ooerational procedure Verify that all safetv interlocks

are energIzed Check that all X rav cameras and high voltage power

supply covers are securely in place



F age 2 Last Revised 10 10 91

USA ELECTRONICS TECHNOLOGY DEVICES LABORATORY LABCOM

SOR NO EF 008

6 EMERGENCY PROCEDURES Follow stanDard emergency proceDures In case of

fire shoc or injury General emergency pnone numbers are listed below

Fire Department

Firs t Ai d
F oll ce

CECOM Health Clinlc

BuilDing Securlty
BuildIng Manager
ETDL Branch Office
ETDL DivIsion Offlce

ETDL Dlvlslon Safety
ETDL Safety Office
Team Leader Lareau

Operator Eckart

911
911

911

2245244484

4468442222

44238 42981

44408

42452 42080

4441843635

44717 44936

20 11 9

42635

Beeper 517 6560

Beeper 517 7B59



RADIOLOGICAL PERMIT

In reliance on statements and representations made by the
applicant authority is hereby granted to receive utilize and

store the materials and or devices designated in item 4

1 USER Robert Murray
E PSD ARL

ATTN AMSRL EP ME

BLDG 2700 RM 2D312

2 PERMIT NUMBER 051

3 EXPIRATION DATE 1 DEC 95

4 MATERIAL DEVICE 5 CHEMICAL PHYSICAL FORM 6 ACTIVITY

ARACOR SEMICONDUCTOR

IRRADIATION SYSTEM

Model 4100

N A N A

CONDITIONS

1 Facility to be surveyed on a semi annual basis by CECOM

Safety Office

2 Semiconductor irradiation system may not be removed or

reconfigured without first informing and receiving permission
from the installation Radiation Protection Officer

3 No unauthorized personnel allowed in room when the
irradiation system is in operation

4 Dosimetry provided by CECOM Safety Office must be worn

when operating semiconductor irradiation system

5 Instrumentation provided by CECOM Safety Office should be
used whenever system is energized to produce X Rays

6 System to be used IAW SOP number Q1014 provided with permit
application

APPROVED DATE 1 DEC 92



RADIOLOGICAL PERMIT APPLICATION

Check One Date
IILu 9 1

Initial Permit Application

Application for Amendment to Permit No

Applications for Rene al of Permit NO

1 To CECOM Safety Office 2 organization Applying
AHSEL SF RER for permit ftL
FT MON NJ 07703 I1SItt E

3 Radiation Area supervisor Name I 1 Ny fct lfy

4 Radioactive Material
IaN

Element Mass Number Chemical Form Physical Form Activity mCi

5 Other Sources of Ionizing Radiation Producing Devices

X fAI r t Ccmfa I OI If

1 tK r Seml OfY1ducfbr Iiroi c f1Jr fMe 1100
I

6 Authorized Users
Note Attached Radiological Permit Supplement must be filled out

for each person named below

O nT
4 Z I



7 Locations where source s of ionizing radiation will be used

Bldg rm

1 E CJlVhk 201 0

I
s Describe procedure s in which radioisotope s and or other

sources of ionizing radiation will be used or attach current SOP

SISr l a

9 Describe laboratory facilities and equipment containers

shielding fame hoods protective clothing etc

X It
r

7S II IS I fc H A
r t c

r I r1

Name V G GELNOVATCH

Responsible Individual

Signature r
lO Signature of Director of

CECOM SAFETY USE ONLY

Instrumentation O f LC

Dosimetry rOV1 XCiJrv 5C offlc
iok 7J

Reviewed by L
by 4 J 11I Uiuk

J
L

Date 3oMv9J
Jot L

Approved Date



Radiological Permit Application Supplement

Name MlJltly
Last

A 11
First AIt 0

Middle

List below your training and experience with radioisotopes and or othersources of ionizing radiation

1 Training

Where Duration On the Job Formal CourseTrained of Training Circle Circle

1 x f c 1
YES NO NO

J tf r

JYr NO1 r
YES NO

2 Experience

Isotope or Maximum Amount or
other Source s Description of Source Location Duration Type of Use

t A
y c k v

I 6J It I CA r yr fIi



RAD OB iUVA1

A ACOR
Ii3ER C NTER Rlvi 2D3l2

Semiconductor Irradiation
50KV 40mA

Sys

T bI 141111

III T

00 jt
DCO gK lj

9K D CO
f5 C100 lJ iK

I f1J
t li1 iC

S EIrCfillrtJ 1JH
UIII7

Interlock Checkl Sys shuts down completely
CJlscJEb oK when opened during operation

Legend o
co tact reading Background jz

PrUllary survey location

20 G 1i O A

postinqs

SOP Section 206

Caution Radioactive Mat l VI NRC Form 3

Notice To Workers

nTIo IIrS All readings are in mR hr at waist level 36 unless
otherwise indicated

survey instrument eJ3eilIIJe 0L

Cal ration Due Date

Surveyor W Il

13f

CRAd
i

ql Serial

Date

351

ZlEC qL
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STANDING OPERATING PROCEDURES
iLECTRONICS TECHNOLOGY AND DEVICES LABORATORY

J

SOP NO @to r

TITLE Of V TOiI 011

I ftDl
U4100tJ hUJl

ftOON NO zP3t2

WfIltDtNQ 2700
BIIAHCtt p tTvi

pOC RAnlONDr lILLER Leador

Crystal ResonAtor Team

iZDeI
EXTEHT1OH lf2v6

DATE OF fUBLICATlON



ELECTRONICS TECHNOLOGY AND DEVICES LABORATORY

FREQUENCY CONTROL AND TIMING BRANCH

TITLE

SOP NO 01014

STANDARD OPERATING PROCEDURE FOR THE MODEL 4100 X RAY
SEMICONDUCTOR IRRADIATION SYSTEM

1 STATEMENT OF WORK X ray Generators are used to produce X
rays which impinge on a material to obtain radiation inducedchanges on a wide variety of materials

2 HAZARDS INVOLVED Because of the presence of high voltagesas high as 30 000 Volts and the generation of X rays specialsafety precautions must be taken by those personnel operating andmaintaining this system This SOP is to be considered a supplementto the OEM operations manual Before anyone may operate the X rayGenerators they must be thoroughly familiar with the Model 4100operations manual and this SOP

3 PROTECTION STANDARDS LIMITS The X rays generated by thisinstrument are not considered hazardous when the prescribed safetysteps outlined in the Model 4100 operations manual are followed

4 SAFETY CONTROLS The system has the following engineeringand procedural controls

a Enqineerinq Controls

1 Interlocks System interlocks are instituted withthis instrument to prevent accidental contact with High Voltage
IIf interlock system does not work do not use system and call forqualified service For details on the safety interlock systemplease refer to the Model 4100 operations manual

2 Shieldinq The X ray Generators high voltage powersupply s safety covers are designed to shield operators from HighVoltages Removal of any of these covers may expose personnel toHigh Voltage sources NEVER remove these covers while thinstruments power or power to individual high voltage supplies areON Repair of high voltage power supplies should be performed byqualified personnel

To prevent exposure to X rays the Model 4100 contains the
following safety provisions

A A radiation tight enclosure and gravityactivated X ray tube port shutter system

B Interlocks on the cover which disable the
radiation producing equipment when the cover
is open



SOP NO Q014

C A red warning light that signals when the X
ray tube shutter is open unit is in
operation

D A yellow warning light that signals when the
X rays are being produced

b Procedural Controls

1 Clothinq Not applicable

2 First Aid Fire Fiqhtinq Equipment In case of fire
a fire extinguisher is located in the room near the instrument

3 Access Control The Model 4100 X ray system is
located in room 20312 bldg 2700 this room has no restricted
i e walk in access during normal operating hours and is keylocked after operating hours

4 Special Precautions Use extreme caution when
working on or near electrical connectors or power supplies NEVER
remove safety covers from any power supply when they are ON The
operator shall inform adjacent personnel of high voltage hazards
If a water leak from the water cooling lines should occur when the
instrument is in operation the instrument should be TURNED OFF
immediately and not powered up until the water leak is fixed and
surrounding parts and environment dried

5 SEOUENCE OF OPERATIONS Users must read the Model 4100
operations manual to learn the full detailed operational procedure
Verify that all safety interlocks are energized Check that all
high voltage power supply covers are securely in place
6 EMERGENCY PROCEDURES Follow standard emergency proceduresin case of General emergency phone numbers are listed below

Fire Department
First Aid
Police

Building Nurse

Building Security
Building Manager
ETDL Branch Office
ETDL Division Office
ETDL Safety Office

117

116 11S

911

x44484
x446S4 X42222
x44238 X429S1

X44S05 44275
x42452

x44717 x42739

Last Revised on 3 Aug S9
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REVIEWED BY
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SIGNATURE CECOM SAFETY OFFICE DATE

I HAVE READ AND UNDERSTAND THE CONTENTS OF SOP NO tR LQfll
I AGREE TO FOLLOW THESE PROCEDURES WHEN PERFORMING THIS



u s ARMY
COMMUNICATIONS ELECTRONICS COMMAND

AND
FORT MONMOUTH

RADIOLOGICAL PERMIT e
In reliance on statements and representations made by the applicant authority is hereby
granted to receive utilize and store the materials and or devices designated in Item 5

1 ACTJVJTY GRANTED PERHJT

ARL Physical Sciences Directorate
Electronics Division

Frequency Control Team

Attn AMSRL PS ED

Building 2700 Room 2D310

2 POC RBSPONSJBLE JNDJVJ DUAL

Robert Aaron Murray

3 PERHJT NUMBER

051

4 EXPJRATJON DATE

1 December 97

ARACOR Semiconductor

Irradiation System
Model 4100

SN 32787

ACTJVJTY5 MATERJAL DBVJCE

N A

8

a The Semi

impinge
research

of x rays which

ges for

b in Item 1

c Authorizecl
i

Item 2 lj
Protection

with the de

Item 2 is res

requirements f

listed in

d Semiconductor

informing and

Officer

Fe
Irrad hition sys

n

k

receivin6r rmi
L r

ie

enfigured without first

Radiation Protection

e No unauthorized personnel are allowed in the room when the Semiconductor Irradiation

System is in operation

APPROVED 1ll
J SEPM M S ARS RO
hief R ological and

Environmental Division Fort Monmouth
Radiation Protection Officer

DATE 1 December 95

Page 1 of 2



u s ARMY
COMMUNICATIONS ELECTRONICS COMMAND

AND
FORT MONMOUTH

RADIOLOGICAL PERMIT

SUPPLMENTARY SHEET

Page 2 of 2

PERMIT NUMBER 051 4 EXPIRATION DATE
1 December 97

CONDITIONS

f Notify the CECOM Safety Office Attn AMSEL SF RER Fort Monmouth NJ 07703 5024

Voice 908 427 3112 extensions 6427 6441 or 6444 as soon as practical concerning

any administrative or technical changes to the Radiological Permit Application for

the device listed in Item 5

g The environmental dosimeter TLD badge provided by the CECOM Safety Office is to

remain in use as a monitoring device when the Semiconductor Irradiation System is

in operation It is not to be removed or worn on the body of the individual operating
the device

h Semiconductor Irradiation system to be used lAW SOP Number Q1014 approved 13 November

1995 as provided with Radiological Permit Application dated 8 November 1995

i Unless specifically provided otherwise the device listed in Item 5 shall be possessed
and used lAW statements representations and procedures contained in the Radiological
Permit Application dated 8 November 1995 signed by Barry Perlman Director of

Electronics Division ARL



RADIOLOGICAL PERMJT APPLJCATION

Check One Date 111 1J

Initial Permit Application

Application for Amendment to permit No

v Applications for Rene al of permit No 0n

1 To CZCOH Safety Office 2 orqanization Applyinq
AJlSEL SF REll for Permit fl fI L
FT HON NJ 07703

ItStfL IS If 0

3 Radiation Area supervisor Name t 5Lf 4t1A N fVlv f4Y
I

i
4 adioac ive Material Ii0H r

E1emen Ha Number Ch8lllical Form Physical Form Activity mei

5 Other Sources of Ionizinq Radiation producinq Devices

X fA 11 l1lC vI F Ie f J 4r r1l

NDdd 00

6 Authorized Users
Note Attached Radioloqical Permit Suppl ent must be filled out

for each person named below

f01 4 11 KJ1 Y



7 Loca ions where source s of ionizinq radiation will be used

Bldq rm

Mt fIS C I

8 Describe procedure s in which radioisotope s and or o er

sources of ionizinq radiation will be used or attach current SOP

tf sDf

9 Describe laboratory facilities and equipment con ainers

shieldinq fume hoods protective clothinq etc

X k 7 rC r ff fi d IN 4 f41dh j c Ory 1rA 7

VIA I rjgl a f s

Name ftldMJ1

pons Indi

Signature
I

10 Signature of D1rec or of

CECOM SAFETY USE ONLY

Instrumentation I QO d ot

CfC M o

Dosimetry I jLO fL
r4 5 CttJfYJ SfjO

Reviewed by Date

Approved Date

d7 N1fJ1

If2f 7S
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sources of ionizing radiation
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of Training
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Circle
Formal c urse

Circle

Mil jvcll II
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N

YES NO @ 10

VN VJ It fy 1 51 I
r iJ

YES NO NO

2 Experience

Iso o e or I Maxlllum Amoum or I I I I
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1C1
I
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STANDING OPERATING PROCEDURES
ARMY RESEARCH LABORATORY

PHYSICAL SCIENCES DIRECTORATE

SOP Q 0 i

Title of system or process

1AJC 0 1 R I vi0 11 I C CJ

Room No J0

Building 2 GO

Branch RPI Atowtc POC A r6rf Il

Division t ExtensionJtJ 2114

DateofPublication

I



ENDORSEMENTS

SUBMITTED BY JA 4
SIGNATURE

f 151
TITLE iCfJDA

REVIEWED BY ty
SIGNATURE

F14 FIv yHI

TITLE

loiN 9r

DATE

APPROVED BY I3 Lu
SIGNATURE BRANCH CHIEF

7 0 u
DATE

SIGNATURE DMSION DIRECTOR DATE

SIGNATURE PSD SAFETY OFFICE DATE

SIGNATURE ARL SAFETY OFFICE DATE

SIGNATURE CECOM SAFETY OFFICE DATE

I HAVE READ AND UNDERSTAND TIiE CONTENTS OF SOP NO

I AGREE TO FOLLOW TIiESE PROCEDURES WHEN PERFORMING TInS OPERATION

SIGN AND DATE



STANDING OPERATING PROCEDURE

TITLE f x I IL L

DWISIONIBRANCH ELECfRONICSFREQUENCY CONTROL TIMING

PLACE OF OPERATION OR TEST RM 20310 MYER CENTER

This standing operating procedure SOP will be in effect for 1 year from the date
of approval unless sooner rescinded or superseded

No deviation from this SOP will be permitted Whenever the approved method is
changed the SOP will be revised and signed by the Branch Chief

SafetyEnvironment Officer and all operators

Supervisory personnel will assure that all personnel involved with this SOP
including any subsequent approval revisions have been properly trained and
instructed in its provisions and attest to this condition by requiring them to affix
their signature on a page ii

A copy of this SOP will be posted at the job site at all times

BRANCH CHIEF jL
Signature

Bern r ro S iYl h
Printed Typed Name

Approved

1JeJ
kAEL R WALTERSCHIED

SafetyEnvironment Officer

DATE 3 JJOl is
SOP NO Q ot t
E ftltj J3 IJ0U 6



ARMY RESEARCH LABORATORY

PHYSICAL SCIENCE DIRECTORATE
ELECTRONICS DIVISION

MICROWAVE AND TIMING BRANCH

FREQUENCY CONTROL AND TIMING BRANCH

SOP NO Q 1014

TITLE STANDING OPERATING PROCEDURE FOR THE MODEL 4100 X RAY

SEMICONDUCTOR IRRADIATION SYSTEM

1 STATEMENT OF WORK X ray Generators are used to produce Xrays
which impinge on a material to obtain radiation induced changes on

a wide variety of materials

2 HAZARDS INVOLVED Because of the presence of high voltages as

high as 30 000 Volts and the generation of X rays special safety
precautions must be taken by those personnel operating and

maintaining this system This SOP is to be considered a supplement
to the OEM operations manual Before anyone may operate the X ray
Generators they must be thoroughly familiar with the Model 4100
operations manual and this SOP

3 PROTECTION STANDARDS LIMITS The X rays generated by this
instrument are not considered hazardous when the prescribed safety
steps outlined in the Model 4100 operations manual are followed

4 SAFETY CONTROLS The system has the following engineering and
procedural controls

a Enqineerinq Controls

1 Interlocks System interlocks are instituted with
this instrument to prevent accidental contact with High
Voltage If interlock system does not work do not use

system and call for qualified service For details on the

safety interlock system please refer to the Model 4100
operations manual

2 Shielding The X ray Generators high voltage power
supply s safety covers are designed to shield operators
from High Voltages Removal of any of these covers may
expose personnel to High Voltage sources NEVER remove

these covers while the instruments power or power to
individual high voltage supplies are ON Repair of high
voltage power supplies should be performed by qualified
personnel To prevent exposure to X rays the Model 4100
contains the following safety provisions

A A radiation tight enclosure and gravity activated
X ray tube port shutter system

B Cover interlocks that disable the radiation



SOP NO Q 1014

producing equipment when the cover is open

C A red warning light that signals when the X ray
tube shutter is open unit is in operation

D A yellow warning light that signals when the X

rays are being produced

b Procedural Controls

1 Clothing Not applicable

2 First Aid Fire Fiqhtinq Equipment In case of fire
a fire extinguisher is located in the room near the
instrument

3 Access Control The Model 4100 X ray system is
located in room 2D310 Bldg 2700 this room has no

restricted Le walk in access during normal operating
hours and is key locked after operating hours

4 Special Precautions Use extreme caution when working
on or near electrical connectors or power supplies NEVER

remove safety covers from any power supply when they are

ON The operator shall inform adjacent personnel of high
voltage hazards If a water leak from the water cooling
lines should occur when the instrument is in operation
the instrument should be TURNED OFF immediately and not

powered up until the water leak is fixed and surrounding
parts and environment dried

5 SEQUENCE OF OPERATIONS Users must read the Model 4100

operations manual to learn the full detailed operational procedure
Verify that all safety interlocks are energized Check that all

high voltage power supply covers are securely in place

6 EMERGENCY PROCEDURES Follow standard emergency procedures in

case of fire shock or injury Notify supervisor who will notify
Division and Laboratory safety officers General emergency
telephone numbers are listed below

Fire 911
First Aid 911
Police 911
Nurse 74484

Security 74684 72222

Building Manager 74238
Branch Office 72474 74275
Division Office 74024

Safety Office 74936
M S Offcc 73 IIA

this document October 12 1995The last revision of



RADIOLOGICAL PERMIT

In reliance on statements and representations made by the

applicant authority is hereby granted to receive utilize and

store the materials and or devices designated in item 4

1 USER Alan LePore

E PSD ARL

ATTN AMSRL EP EF

BLDG 2700 RM 1B120

2 PERMIT NUMBER 090

3 EXPIRATION DATE 19 MAR 96

Electron Beam

Lithography System
LEICA EBPG 4

5 CHEMICAL PHYSICAL FORM

N A

6 ACTIVITY4 MATERIAL DEVICE

N A

CONDITIONS

1 Facility to be surveyed on an annual basis by CECOM Safety
Office

2 Device may not be removed or reconfigured without first

informing and receiving permission from the installation
Radiation Protection Officer

3 No unauthorized personnel allowed in room when the

Lithography System is in operation

4 Personal dosimetry is not required for operation of the

Lithography system

5 System to be used IAW SOP

APPROVED LfS M ARSIERO

hief Rad ological Engrg Br

Radiation Protection Officer

DATE 19 MAR 93
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RADIOLOGICAL PERMIT

In reliance on statements and representations made by the

applicant authority is hereby granted to receive utilize and

store the materials and or devices designated in item 4

L USER 2 PERMIT NUMBER 090

Alan LePore

ET DL

B 2700 Rm 1B120

3 EXPIRATION DATE 23 MAR 95

4 MATERIAL DEVICE 5 CHEMICAL PHYSICAL FORM 6 ACTIVITY

Electron Beam

Lithography System
LEICA EBPG 4

N A N A

CONDITIONS

1 Facility to be surveyed on an annual basis by CECOM Safety
Office

2 Device may not be removed or reconfigured without first

informing and receiving permission from the installation Radiation
Protection Officer

3 No unauthorized personnel allowed in room when the Lithography
System is in operation

4 Personal dosimetry provided by CECOM Safety Office to be worn

whenever the Lithography System is in operation

5 Device to be used IAW SOP

DATE 23 MAR 92

EP

ief Rad o ogical Engrg Br

adiation Protection Officer



c

RADIOLOGICAL PERMIT APPLICATION

Check One Date Z1 U lz

Initial Permit Application erO

Application for Amendment to Permit No

Applications for Renewal of permit No

1 To CECOM Safety Office 2 organization Applying
AHSEL SF RER for Permit
FT MON NJ 07703 EtDL

3 Radiation Area supervisor Name A k Le RJr

4 Radioactive Material tJ yfe

Element Mass Number Chemical Form Physical Form Activity mCi

5 Other Sources of Ionizing Radiation Producing Devices

te cf YnYbe ffCJlY
J
j SjS

CvVvIr CV o
20 d fO kl c II Ccrj

k

aJci I JO kJ CofttJtj 12 vo4Jk J

6 Authorized Users
Note Attached Radiological Permit Supplement must be filled out

for each person named below

A u Lee re

IJYltJ Th 1 SO

2OY S4 1



7 Locations where source s

Bldg rm

2 tJD LtAfr

of ionizing radiation will be used

0ldcJ 00 f3 I 20

s Describe procedure s in which radioisotope s and or other

sources of ionizing radiation will be used or attach current SOP

3De O4tck

9 Describe laboratory facilities and equipment containers

shielding fume hoods protective clothing etc

c radJi fYkd c s eJlu
d

c cfr RoJL
6 Er 2 u rye T or A s d t 6J

IM A C c

10 Signature of Director of Responsible Individual

N j5L it o Signatu 9 4 k0

CECOM SAFETY USE ONLY

Instrumentation lOnefroll J IA

Dosimetry Luh k b J 81rd 1ifJ4
lOt IV o V

CAlAL I 7 3

Approved by

Date 23 Mal a

3J411L

Reviewed by

7 Date



Radiological Permit Application Supplement

Name U1or
Last

ll
First

IV
Middle

List below your training and experience with radioisotopes and or other
sources of ionizing radiation

1 Training

Where Duration On the Job Formal Course

Trained of Training Circle Circle

YES NO YES NO

YES NO YES NO

2 Experience

Isotope or Maximum Amount

orl Duration ITYPe of Useother source s Description of Source Location

tkcfn M I rfikJ 40 kV SDkV C n l

6K1 I oSR k A

U 1j rb r C

0 c Sl v tdf 2eokV 1
G

e c ov At f Osc1e 20 kif tZ TDL z d S I L



Radiological Permit Application Supplement

Name TJuvls
Last

uv cAJ
First

r
Middle

List below your training and experience with radioisotopes and or other
sources of ionizing radiation

1 Training

Where Duration On the Job Formal Course

Trained of Training CirCle Circle

pnc YES NO YES NO

YES NO YES NO

2 Experience

Isotope or Maximum Amount or 1 Duration ITYPe of Useother Source s Description of Source Location

e hv
12v c V I E1iL 2i I c

j l 1c orJc



Radiological Permit Application Supplement

Name Sv l l
Last

yc

First

b
Middle

List below your training and experience with radioisotopes and or other
sources of ionizing radiation

1 Training

Where Duration On the Job Formal Course
Trained of Training Circle Circle

AJ YES NO YES NO

YES NO YES NO

2 Experience

Isotope or Maximum Amount or

Duration ITYPeother source s Description of Source Location of Use

N I



OSA ELECTRONICS TECHNOLOGY DEVICES LABORATORY LABCOM

SOP NO

TITLE STANDING OPERATING PROCEDURE FOR LEICA EBPG 4

1 STATEMENT OF WORK The Leica EBPG 4 electron beam lithographysystem is used to define patterns on resist covered substrates Thisis accomplished by scanning the electron beam across a resist coated
sample in a prearranged fashion Applications usually involve patterning of microelectronic devices however any conducting semi
conducting or insulating device may patterned

2 HAZARDS INVOLVED Because of the presence of high voltages as
high as lOO OOO Volts and possible generation of x rays specialsafety precautions must be taken by those personnel operating and
maintaining this system The machine has been surveyed while in operation and no stray x rays have ever been detected This SOP is to beconsidered a supplement to the EBPG 4 operations manual Before
anyone may operate the EBPG 4 they must be thoroughly familiar withthe operations manual and this SOP

3 PROTECTION STANDARDS LIMITS In the routine operation of this
microscope there is no contact with any type of volatile chemical
Procedures before and after may require additional precautions

4 SAFETY CONTROLS The system has the following engineering and
procedural controls

a Enqineerinq Controls

1 Interlocks System interlocks are instituted with thisinstrument to prevent accidental contact with High Voltage The highVOltage will shut down if the vacuum degrades or if the column or gunchamber is tampered with It always must be manually switched on
after a failure In addition a physical grounding lever will dis
charge the high voltage cable whenever the system is opened for servicing However if interlock system appears not to be working do not
use system and call for qualified service For details on the safetyinterlock system please refer to the EBPG 4 operations manual

2 Shieldinq The high voltage power supply has safetycovers to shield operators from High Voltages Removal of any of
these covers may expose personnel to High Voltage sources NEVER
remove these covers while the instruments power is on Repair of
high voltage power supplies should be performed by qualified personnel
or Leica EBPG 4 service engineers only



USA ELECTRONICS TECHNOLOGY DEVICES LABORATORY LABCOM

b Procedural Controls

SOP NO

1 Clothinq No special requirements related to safety

2 First Aid Fire Fiqhtinq Equipment Control extinguish
with dry type fire extinguisher

3 Access Control The Leica EBPG 4 is located on the
first floor of the Albert J Meyer Research Center Room 1Bl20 BId
2700 This room has restricted entry and is controlled by magnetic
key locks at all times Not more than ten people have access at this
time and of these only three routinely operate the equipment

4 Special Precautions Use extreme caution when working
on or near electrical connectors and power supplies If the water

cooling lines to system should leak the instrument should be TURNED
OFF immediately and not powered up until the water leak is fixed and
surrounding parts and environment dried

5 SEQUENCE OF OPERATIONS Please refer to the Leica BBPG 4 OPera
tions Manual for a full detailed operational procedure Verify that
all safety interlocks are energized Check that all access panels and
high voltage power supply covers are securely in place

6 EMERGENCY PROCEDURES In case of any high voltage arcing loud

popping noises shut off the high voltage power supplies or the
System Main Power Switch and obtain qualified service before powering
the instrument back up If a water leak occurs while the instruments
high voltage is on IMMEDIATBLY shut down the system using the System
Main Power Switch If access to this swich is impaired then either
the power conditioner input circuit breakers or the service panel
breaker may be disabled Follow standard emergency procedures in case

of fire shock or injury General emergency phone numbers are listed
below

Fire Department
First Aid
Police

Building Nurse

Building Security
Building Manager
ETDL Branch Office
ETDL Division Office
ETDL Safety Office

117

116 118
911
x44484

x44684 x42222
x44238 x42981
x42111

x44308 x42452
x44717 x42739



DATE

SUBJECT OF CONVERSATION

I Fvrq3
fwP 1o

TELEPHONE OR VERISAL CONVERSATION RECORD
For use of this form see AR 34015 the proponent aleney is The Adjutant Generals Office

E Lh

PEeNL f
INCOMING CALL

ADDRESS E

AMGRL E PEF
OfFICE

4f1lSfSF fe

PHONE NUMBER AND EXTENSION

PE C

fd 1b
PHONE NUMBER AND EXTENSION

X 753
OUTGOING CALL

PERSON CALLING OFFICE PHONE NUMBER AND EXTENSION

PERSON CALLED ADDRESS PHONE NUMBER AND EXTENSION

SUMMARYjiNVERj
DN

IN tf
P rCp f6ff

r4

ookV Oa tf

wt bLsJOYVfa J

m L6 S r n1
Jk Wi
IJJQ p y JrJr lJ

l 1

9u

DA I o M66 751 REPLACES EDITION OF 1 FES 58 WHICH WILL BE USED

US GOVERNMENT PRINTING OFFiCE 1981 341 646 8692



RADIOLOGICAL PERMIT

In reliance on statements and representations made by the

applicant authority is hereby granted to receive utilize and

store the materials and or devices designated in item 4

1 USER Alan LePore

Physical Sciences Dir ARL

ATTN AMSRL PS DA

BLDG 2700 RM 1B120

2 PERMIT NUMBER 090

3 EXPIRATION DATE 1 MAY 97

4 MATERIAL DEVICE 5 CHEMICAL PHYSICAL FORM 6 ACTIVITY

Electron Beam

Lithography System
Phillips EBPG 5HR

N A N A

CONDITIONS

1 Facility to be surveyed on an annual basis by CECOM Safety
Office

2 Device may not be removed or reconfigured without first

informing and receiving permission from the installation

Radiation Protection Officer

3 No unauthorized personnel allowed in room when the

Lithography System is in operation

4 Personal dosimetry is not required for operation of the

Lithography system

5 System to be used lAW SOP No DA 450 6 April 1995

APPROVED o 0 a1t iuitt
SE M ANTARfflRO j 5

ief Radiological and

nvironmental Division
Radiation Protection Officer

DATE 1 MAY 95



RADIOLOGICAL PERMIT APPLICATION

Check One Date S 7r

Initial Permit Application

Application for Amendment to Permit No

Applications for Rene a1 of permit No oC 0

1 To CECOM Safety Office 2 organization Applying
AMSEL SF RER for permit
FT MON NJ 07703 ftRL SD

3 Radiation Area supervisor Name f1 it Y Lt
r

4 Radioactive Material N6

Element Mass Number Chemical Form Physical Form Activity mCi

O

5 other Sources of Ionizing Radiation PrOducing Devices

le c YJvo be VV I ho5Y J J5
rc b CJF

20 V b JU k V Yo

6 Authorized Users

Note Attached Radiological Permit supplement must be filled out

for each person named below

All OrL DcY S r

CA S t seS

RaYCiJ 2 T u f S jV

LolAS Pot
h 5 vK k elL kL



7 Locations where source s of ionizing radiation will be used

Bldg rm

B IJ 2 700 Vl1 Ce QmJ11f3 2 O

8 Describe procedure s in which radioisotope s and or other

sources of ionizing radiation will be used or attach current SOP

Sof cz f CAe he J
9 Describe laboratory facilities and equipment containers

shielding fume hoods protective clothing etc

j 50 1 h So c c JZs t Sh dJ vJ
d d S ee I

ch L f 1 6 Cd SJ elds

10 Signature of Director of Responsible Individual

Signature luLf J

eCJName JOEL SHP PPIZlu

CECOM SAFETY USE ONLY

Instrumentation 10frJL F tA

Dosimetry fv AiY

Reviewed by J

Appr ed byI
Date 16 lfrq0
Date t 75



Radiological Permit Application Supplement

Name
tJ

First Middle

List below your training and experience with radioisotopes and or ather

sources of ionizing radiation

l Training

Where Duration On the Jab Formal course

Trained of Training Circle Circle

YES NO YES NO

YES NO YES NO

2 Experience

Isotope or Maximum Amount orj Duration I Type of Useather Source s Description of source Location

I
I
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c J 40luV cCX

J s leu b
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Radiological Permit Application Supplement

Name CCS S
Last

LtA 3
First

Iv1
Middle

List below your training and experience with radioisotopes and or other

sources of ionizing radiation

1 Training

Where Duration On the Job Formal Course

Trained of Training Circle circle

YES NO YES NO

YES NO YES NO

2 Experience

Isotope or Maximum Amount or I I Type of Useother source s Description of Source Location Duration

I Sv fLR 3ocv I fJZ L iSD 3 crs I i tflY1 mlcro

SOlAficr Av fr

I



Radiological Permit Application Supplement

Name TIiJfi J

Last RJ
t d j

First Middle

List below your training and experience with radioisotopes and or other

sources of ionizing radiation

r

1 Training

Where Duration On the Job Formal Course

Trained of Training Circle Circle

YES NO YES NO

YES NO YES NO

2 Experience

Isotope or Maximum Amount or

I Duration I Type of Useother Source s Description of Source Location

IAlln PSD

I
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Radiological Permit Application Supplement

Name Pe
Last LIA 5

First

C
Middle

List below your training and experience with radioisotopes and or other

sources of ionizing radiation

l Training

Where Duration On the Job Formal Course

Trained of Training Circle Circle

YES NO YES NO

YES NO YES NO

2 Experience

Isotope or Maximum Amount urcel Location I Duration I Type of Useother Source s Description of

IAiZelPSD

I
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Radiological Permit Application Supplement

Name k OY dki Ie
Last

Ch I S he
First

U
Middle

List below your training and experience with radioisotopes and or other

sources of ionizing radiation

1 Training

Where Duration On the Job Formal Course

Trained of Training Circle Circle

YES NO YES NO

YES NO YES NO

2 Experience

Isotope or

other Source s

Maximum Amount or

IDescription of Source Location Duration Type of Use
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Radiological Permit Application Supplement

Name Sh k
Last

0
00c

First

b
Middle

List below your training and experience with radioisotopes and or other

sources of ionizing radiation

l Training

Where Duration On the Job Fo al Course

Trained of Training Circle Circle

YES NO YES NO

YES NO YES NO

2 Experience

Isotope or Maximum Amount or I Duration I Type of Useother source s Description of source Location
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STANDING OPERATING PROCEDURE

SOP NO DA 540

TITLE Philips EBPG 5HR Electron Beam Lithography System

DIVISION BRANCH Advanced Devices Fabrication Division
Advanced Microdevices Branch AMSRL PS DA

PLACE OF OPERATION OR TEST Room 4D120 Myer Center

This standing operating procedure SOP will be in effect for 1 year from the date of approval
unless sooner rescinded or superseded

No deviation from this SOP will be permitted Whenever the approved method is changed the
SOP will be revised and signed by the Branch Chief Safety Environmental Officer and all

operators

Supervisory personnel will assure that all personnel involved with this SOP including any
subsequent approval revisions have been properly trained and instructed in its provisions and
attest to this condition by requiring them to affix their signature on page ii

A copy of this SOP will be posted at the job site at all times

DMBRANCH CHIEF

ROBERT ZETO

Printed Typed Name

APPROVED

1rJ DAm 1 t1
CHAEL R WALTERSCHIED

Safety Environmental Officer SOP NO DA 540

EXPIRES bh 16



STANDING OPERATING PROCEDURE

SOP NO DA 540

SUBMITTED BY iJL
Signature

Allen Lepore
Printed Typed Name

Electrical Engineer
Title

CJ AY qs
Date Submitted

SIGNATURES

I have read and understand the contents of SOP NO DA 540 Further I agree to follow all these

procedures when performing this operation test

TluA t 1 J1

DATE

17 4 s

n lWr r
t AIr 97

r z hi

I t2Jthlr
il11X ere

SIGNATURE

ii

DATE



STANDING OPERATING PROCEDURE

SOP NO DA 540

1 STATEMENT OF WORK The Philips EBPG 5HR Electron Beam Lithography System is used to

generate patterns on wafers and substrates for device fabrication The patterns are exposed by a

finely focused high voltage electron beam Because of the presence of high voltage safety
precautions must be taken by those personnel operating and maintaining this system This SOP is
to be considered a supplement to the OEM operations manual Before anyone may operate the

Philips EBPG 5HR Electron Beam Lithography System they must be thoroughly familiar with
the operators manual and this SOP

2 HAZARDS INVOLVED 1 Electrical 2 Mechanical 3 High Vacuum 4 Ionizing Radiation

3 PROTECTION STANDARD LIMITS Isopropyl Alcohol is used in the cleaning of components
Limits and cautions when using Isopropyl Alcohol are as follows

Isopropyl Alcohol CAS No 67 63 0

Permissible Exposure Limit PEL 400 ppm
Threshold Limit Value TLV STEL 500 ppm
Routes of Entry Inhalation skin contact

Flammable vapors 2 0 12 7 in air

All personnel must review and understand the contents contained in the related Material Safety
Data Sheets Personnel using Isopropyl Alcohol to clean the Philips EBPG 5HR Electron Beam

Lithography System must wear organic chemically rated clean room gloves and Encon Midland
503 RU Chemically rated Goggles Since only a small amount of Isopropyl Alcohol is being used

dispensed from a squeeze bottle and because of the large volume of air flow in the Photoroom
the PEL and TLV should not be exceeded and therefore an organic vapor cartridge respirator
should not be necessary If for any reason the PEL or TLV is exceeded an organic vapor cartridge
respirator must be worn

Non ionizing radiation

a Electromagnetic radiation
l i Electromagnetic radiation is restricted to that portion of the spectrum

defined as the radio frequency region which shall include the microwave frequency

2 i For normal environmental conditions and for incident electromagnetic
energy of frequencies from 10 MHz to 100 GHz the radiation protection guide is 10 mW cm2 as

averaged over any possible 0 1 hour period

a Revised 06 Apr 95



STANDING OPERATING PROCEDURE

SOP NO DA 540

Ionizing Radiation

The Philips EBPG 5HR Electron Beam Lithography System produces ionizing radiation

Factory shielding is provided to prevent leakage outside the system chamber This instrument is
operated in accordance with CECOM Regulation 385 18 Ionizing Radiation Protection Program
under permit number 090

4 SAFETY CONTROLS The system has the following engineering controls Personnel must also
take note of the following procedural controls

a Engineering Controls

1 Ventilation Ventilation of the vacuum pumps for the system is required to avoid allowing
the exhausted vapor from entering the room A connection to a negative pressure vent of a

rooftop scrubber is provided Be sure that this connection is secure the valve is open and the
scrubber is operating prior to operating the mechanical pumps

2 Interlocks The Philips EBPG 5HR Electron Beam Lithography System is equipped with
interlocks to prevent the generation of high voltage if the system is not under high vacuum if
the high voltage cable is not properly seated if sufficient water cooling is not available or if the
AC power has been interrupted and subsequently restored A mains disconnect switch is

provided to disable all system power at the central power distribution panel located adjacent to
the system

3 Shielding The Philips EBPG5HR Electron Beam Lithography System is equipped with a

shielded high voltage cable with interlocks to prevent operation if the cable is not properly
seated at either end Panels are provided to cover electronic components during operation
Manufacturer designed internal shielding is provided to control the emission of ionizing
radiation outside the system chamber

b Procedure Controls

1 Clothing Always wear clean room garments and clean room gloves when handling internal
vacuum components of the Philips EBPG 5HR Electron Beam Lithography System

2 Monitoring Monitor vacuum level via software or by pressure gauge inside the right most
electronics cabinet Monitor the electron beam conditions using the appropriate software
commands to address the Bertan power supply

3 First Aid Fire Fighting Equipment Standard first aid and fire fighting procedure and

Revised 06 Apr 95



STANDING OPERATING PROCEDURE

SOP NO DA 540

equipment shall be followed

a In case of a fire or injury contact x911 immediately

b In case of an accident contact the ETDL Safety Environmental Officer immediately

4 Access Control The Philips EBPG 5HR Electron Beam Lithography System is located in the
basement of the Albert J Meyer Center Bldg 2700 Room IB120 This room has key restricted
entry for access control

5 Special Precautions Personnel working with the system or its circuitry must observe all safety
requirements and understand First Aid procedures related to burns and shock and must be
familiar with procedures for working with high voltage equipment Be sure that the high voltage
power supply has been deactivated and grounded with the ground wand prior to performing
system maintenance Do not remove protective covers or defeat interlocks when system power
is on Notify adjacent personnel of high voltage hazards when operating

When the system is under bakeout the exterior of the upper gun area will reach high
temperatures and should not be touched for several hours after the bakeout has finished This
heated region is located such that accidental contact is unlikely

Special caution is required when replenishing gun oil for the high voltagecable Use of the
improper oil could generate toxic fumes during the high temperature bakeout Use only the
manufacturer s recommended gun oil

Use the safety stairs to access elevated components for servicing

5 SEQUENCE OF OPERATIONS Before operating the Philips EBPG 5HR Electron Beam

Lithography System check that the exhaust connections power connections and safety
interlocks covers are secure and operational up to unit specifications Check that nitrogen gas
and sufficient water cooling are available and that the laboratory air conditioning system is

functioning properly Check also that vacuum pumps are operational such that sufficient
operating vacuum can be achieved Before any maintenance is performed shut off system
power and allow 60 minutes for equipment cooling

6 EMERGENCY PROCEDURES Follow standard emergency procedures in case of fire shock or

injury Detailed instructions are given below

a Rotate the Main Switch on the power distribution panel to the Off position

b Shutdown AC power to the system at breaker in the AC service panel located in the
service area adjacent to the North end of the lab

2 Revised 06 Apr 95



STANDING OPERATING PROCEDURE

SOP NO DA 540

c Call x911

General emergency phone numbers are listed below
Fire Fire Department
First Aid

Police

CECOM Health Clinic

Building Security
Building Manager
EPSD Branch Office

EPSD Division Office
EPSD Safety Office
EPSD Div Safety

911

911

911

x22452 x24611
x44684 x42222

x44238 x42981 Beeper 5176560

x20250 x42111

x44308 x42452

x44717 x42739

x44418 x43635 Beeper 517 7859

POC Allen Lepore x28963 x43400 home phone 609 4663213

Q Revised 06 Apr 95



RADIOLOGICAL PERMIT

In reliance on statements and representations made by the

applicant authority is hereby granted to receive utilize and
store the materials and or devices designated in item 4

1 OSER Louis Poli
E PSD ARL

ATTN AMSRL EP ED
BLDG 2700 RM 4D130

2 PERMIT NUMBER 085

3 EXPIRATION DATE 28 JAN 97

4 MATERIAL DEVICE 5 CHEMICAL PHYSICAL FORM 6 ACTIVITY

Electron Beam

Lithography System
EMBF 10 5

N A N A

CONDITIONS

1 Facility to be surveyed on an annual basis by CECOM Safety
Office

2 Device may not be removed or reconfigured without first

informing and receiving permission from the installation
Radiation Protection Officer

3 No unauthorized personnel allowed in room when the

Lithography system is in operation

4 System to be used IAW SOP number EM lOG

APPROVED

OSE SANTARSIERO
Chie Radiological Engrg Br
Radiation Protection Officer

DATE 28 JAN 94
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Legend Contact reading Background 0 2 mR hr
0 Wipe Location

Postings

SOP Dosimetry Requirements

Caution Radioactive Mat l A NRC Form 3

Caution Radiation Area tJ Section 206

Caution High Rad Area rJ I Notice to Workers 0
COMMENTS All readings are in mR hr at waist level 36 unless
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Survey instrument
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RADIOLOGICAL PERMIT APPLICATION

Check One Date 2 Dee 1

Initial Permit Application

Application for Amendment to Permit No

X Applications for Rene al of Permit No 085

l To CECOM Safety Office 2 organization Applying
AMSEL SF RER for Permit

kit LFT MON NJ 07703 lt If 6JI1ttM c 1S
IlAfttL eP lO

rot3 Radiation Area Supervisor Name Lo II r

AIttl N Poll
4 Radioactive Material

IV Ir
Element Mass Number Chemical Form Physical Form Activity mCi

5 Other Sources of Ionizing Radiation Producing Devices

fort I it DWn lto l crfU1N FA OLWMN

lrUe l f 10 r r A 11
r J AI I r CIo V

6 Authorized Users

Note Attached Radiological Permit Supplement must be filled out

for each person named below

Jutf C Ff t

A1lelV tepc It e

c kit fl I 0 OtlL

I IfJJ f 7L cv D F R



7 Locations where source s of ionizing radiation will be used

5f d rm

tlT3 yr T M Y EY CpJeP

y2 rv tD I 0

s Describe procedure s in which radioisotope s and or other

sources of ionizing radiation wil be used or attach current SOP

AA

scr1be laboratory facilities and equipment containers

diiellhq ffiN lfdtldlS tfrotective clothing etc

11
I c

0

I

fv A l Vi v1 I

10 signature of Direc or of Responsible Individual

CECOM SAFETY USE ONLY

Name

Instrumentation

Signature jo 8eFt U r JE 10

a H 0 1l 1t o

t tN

1 CJ

1 1osi IM

Dat

OJ

Approved by

DateReviewed by

l
0

j
Q lI



Radiological Permit Application Supplement

Name plc r

LasC

L e r

First

c

Middle

List below your training and experience with radioisotopes and or other

sources of ionizing radiation

11 Training

Where

Trained
DuraC1 on

of Training
On the Job

Circle
Formal course

Circle

Ap L

f tlt
2 IIJ J @ NO NO

YES NO YES NO

2 Experience

IsoCope or Maximum Amoum or

other Source s Description of Source Location DuraCion Type of Use
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Radiological Permit Applica ion Supplemen

Name LcP
Las

frUnV
Firs

IV
Middle

List below your training and experience with radioisotopes and or other

sources of ionizing radiation

1 Training

Where

Trained
Oura J on

of Training
On the Job

Circle
Formal Course

Circle

c Off u 11M

I N oT Lrr 4 @JNO @NO

YES NO YES NO

2 Experience

Iso oce or

I
MaxJmum Amoun or

other source s Oescription of Source Loca ion Dura ion Type of Use
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Radiological Permit Application supplemen

Name I o CF
Last

c fttrnNE
First

Pt
Middle

List below your training and experience with radioisotopes and or other

sources of ionizing radiation

I l Training

Where

I
Dura on I On the Job Formal Course

Trained of Training I Circle Circle

I ll 6iiJ NO YES NO

IAt L 117 Z w6IJlr

YES NO YES NO

2 Experience

Iso oe or

I
Maximum Amoun or

Durai ion I Type of Use
other source s Description of Source Location

I
lOA It C

I IL ft MPJoo1NI F 10 ftJ 140 IooY10 4 Y l



Radiological Permit Application supplement

Name NDrO R
LasC

WeN DkLL
F1rsC

AI
Middle

List below your training and experience with radioisotopes and or other

sources of ionizing radiation

1 l Training

Where

I
DuraCJ on I on the Job Formai Course

Trained of Training I Circle Circie

1rtIL

ll I
z ezr r NO YES NO

YES NO YES NO

2 Experience

Isotope or Maximum Amount or

other Source s Description of Source Location Duration Type of Use I
I
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FEB 04 1994 09 42 FROM ARL EP5D HQ TO 42557 P 02

STANDING OPDATIHG PROCBDtJU

SOP NO EM 106

TITLBl LBIO INSTRtJnII1Is BBMI lO 5 B BBAM LITBocmAPHTOOL

DIVISION BRANCH KDRD Kiero Blaetron1e Davie Branch

AIISRL BP BD

PLACK OP OPERATION OR TBST xoam 4C131 MYer Center

This standing operating procedure OJil will be in effect foI Ulllo

year from the date of approval unless sooner rescinded or

superseded

No deviation from this SOP will be permitted Whenever the approved
method is chansed the SOP will be revised and signed by the Branch

Chief Safety Environmental Officer and all operators

Supervisory personnel will insure that all personnel involved with

this SOP including any subsequent approval revisions have been

properly trained and instructed in its provisions and attest to

this condition by requiring them to affix their signature on page
i1

A copy of this SOP will be posted at the job site at all times

Branoh Chief

ROBERT J ZETO
Printed Typed Name

APPROVBD I

DATE

MICHAEL R WAL

Risk Management SOP NOI EM 106

BXPIRBS

i



FEB 04 1994 09 43 FROM ARL EPSD HQ TO 42667 P 03

SOP NO BM 106

StJBMITTJD BY

Signature

Louis C pol1

Electronics Enaine r

Title

31 Jan 1994

Date Submitted

SIGHAllJRBS

I have read and understand the contents of SO NO EM 106

Further I agree to follow all these procedures when performing
this operation test

SIGNATURE wm SIGNATURE l2Pml

it



FEB 04 1994 09 43 FROM RRL EPSD HQ TO 42557 P l4

1

ARMY RBSBARCB IaABOllATORY AltL

SOP NO EM 106

Title Standing Operating Procedure for the Electron Beam

Lithography Tool Leica n erument8 BBKF l0 5

1 Statam ne of Work The Leica lnstruments BMF 10 5 Electron seam

I1 thography tool is used to draw and define a wide variety of

lithographic patterns Samples to be patterned are coated with a

radiation sensitive resist tilm rhese are then placed upon

workpiece chucks and moved into an airlock The airlock is then

brought under vacuum When in operation the EBMY uses a sharply
defined electron beam to write the pattern of interest on the

sample Much of the EBMF operation is controlled by two imbedded

computer systems A third microVax computer system is dedicated

solely to EBMF ADP requirements and is located in the ARL computer

center Applications include patterning of microelectronic devices

on various wafer or mask substrates All operators shall be

thoroughly familiar with the operating manual before using the

Lithography Tool

2 Hazards Involved ll Electrical 2 high temperature 3 X

Ray Because of the presence of high voltages up to 40 Kilovolts

in the Column gun assembly the large cylindrical assembly above

the equipment and air suspension table special safety precautions
must be taken by any personnel within the E Beam room Under no

conditions should any personnel unfamiliar with the EBMF touch the

column or cables leading to the column at any time High voltages
are usually applied even when the system is in an idle state The

EBMF is surveyed yearly for production of x rays No X rays have

been detected Three hot oil diffusion pumps are located within the

enclosed equipment on the air suspension table No contact with

these pumps is possible for persons other than maintenance

personnel since these enclosure panels are never removed

3 Protection Limits Standards In the routine operation of

1 thnqT lhy tool there is no possibility of contact

chemicals electrical circuits or hot surfaces

this
with

4 Safetv controls The system has the following engineering and

procedural controls

Revised on 31 Jan 1994
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2

ARMY RESEARCH LABORATORY UL

SOP NO BM 106

a Bnaineerina Controls

1 Interlocks System interlocks are instituted with

this instrument to prevent accidental contact with the gun supply
high voltage The high voltage will shut down if the vacuum level

degrades sufficiently The electron gun high voltage must be

manually reset The vacuum system is extensively protected by a

computer driven system of vacuum interlocks and sensors This

system is not normally under operator control It serves to prevent
operator error It improper vacuum system activity is noted cease

operation and if possible issue commands to the computer to return

the work piece chuck to the chuck magazine Notify the team leader

and the Leica field service representative

2 Shieldinal The gun SUPPLY high VOltage and the tnree
VAC ION vacuum pumps each have their own high voltage supply sets

These equipment sets are mounted near the machine Under no

conditions are the cables from these equipment sets to be handlea

or the equipment covers to be removed Shielding of possible x ray

generation by the column is accomplished within the column system
and cannot be removed or defeated

b Procedural Controls

1 Clothina No special requirements

2 First Aid Fire liahtina Eauimunt Control

extin ish with dry type fire extinguisher

3 Access Control The EBMF 10 5 lithography tool is

located in the ARL Microfabrication Center Bldg 2700 4D 130

The machine and its supporting vacuum systems electronics and

computers are located in a separate room reserved for E beam

lithography

4 SDecial Precautions Mounted on the column are three

VAC ION diffusion pumps High voltage anode supply 20 kilovolts

cables connect to the pumps and are partially exposed Under no

conditions should personnel other than qualified EBMF operation
and maintenance engineers touch the column or the connecting
cables

Revised on 31 Jan 1994
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3

ARMY RESEARCH LABORATORY ARL

SOP NO BM 106

5 S au8lCl of an rations The procedures for warmup preparation
mnd calibration of the EBMF for no mal lithography operation can be
found in the EBMF 10 5 operation manual

6 Em raencv Procedures Leave the E beam machine room and

immediately notify the ARL Branch Division and Safety offices In
ca e ur rluuulng tihuL down dLll Yliilem lecl lcill Pw vlil Lh

main power switch box in the back of the E beam room Do this only
if the switch can be safely reached A complete and orderly shut

IlWU v Lh EBMF ilI uv mcl11y cVlllp1 l 1l iu llb ul 30 lIliIlU Iif Ihill

allows the hot diffusion pumps to cool A near shutdown of the EBMF
for system maintenance or repair takes about 10 minutes Both these

procedures call vIlly b A cul d by qUillifi d EBMl opellltors lIld

service engineers Therefore an emergency shutdown via the main

power switch should only be executed if necessary possible damage
to the computers and vacuum system may result Follow standard

emergency procedures in case of fire shock or injury All injuries
shall be reported to the ARL Risk Management office within one hour
or their occurrence

eneral emergency phone numbers are listed below

Fire Department First Aid Police 911
CECOM Health Clinic x224

Building Security x44684 x42222

Building Manager x44238 x42981
ARL Branch Ottice x44872 X43446

ARL Division office x44308 x42452
ARL Risk Mngrnt x44936

Revised on 31 Jan 1994



u s ARMY
COMMUNICATIONS ELECTRONICS COMMAND

AND
FORT MONMOUTH

RADIOLOGICAL PERMIT e
In reliance on statements and representations made by the applicant authority is hereby

granted to receive utilize and store the materials and or devices designated in Item 5

1 ACTIVITY GRANTBD PBRMIT

ARL Physical Sciences Directorate

Advanced Electronics Devices Division

Micro Electronics and Mechanical Devices

Branch Attn AMSRL PS DA

Building 2700 Room 4D130

2 POC RESPONSIBLB INDIVIDUAL

Louis Poli

3 PBRMIT NUMBBR

085

4 EXPIRATION DATB

28 January 98

c

0

L

Authorized devile will be utH

Item 2 Ad iti l lsers will e app

Protection off icer The irtdiidual s

J
i

with the dece Iileing usild as tated i

Item 2 is re ponsille for 1lnsU ing all

requirements foti erati n the devi

7 ACTIVITY
5 MATBRIAL DEVICE

Electron Beam Lithogr
Tool Leica Iostrum

Model EBMF 10 5

SN 3012 103552

N A

8 CONDITIONS

a The Elect

of lithog

ide variety
resist film

1 ibf use

visiop Offi idual listed in

by t Fort MoJ1tnQlth
ion

ing and Fl49 7i nylt commensurate

em 5 Tile indilidua1 identified in

rs meet min imJl1ll t in iti and education

listed in rtem 5

d Electron Beam

informing and

Officer

c

Litholilraphy tool may

recei Va g pie s pn
not lIe rempveli 0 recofigured without first

from the insj a1iat ion Radiation Protection

e No unauthorized personnel k l in the POlll when the Electron Beam Lithography

tool is in operation

APPROVED
DATE 25 January 96

Page 1 of 2



u s ARMY
COMMUNICATIONS ELECTRONICS COMMAND

AND
FORT MONMOUTH

RADIOLOGICAL PERMIT

SUPPLMENTARY SHEET

Page 2 of 2

PERMIT NUMBER 085 4 EXPIRATION DATE
28 January 98

CONDITIONS

f Notify the CECOM Safety Office Attn AMSEL SF RER Fort Monmouth NJ 07703 5024
Voice 908 427 3112 extensions 6427 6441 or 6444 as soon as practical concerning
any administrative or technical changes to the Radiological Permit Application for
the device listed in Item 5

g Electron Beam Lithography tool is to be used lAW SOP Number EM 106 approved 22

January 1996 as provided with Radiological Permit Application dated 16 January
1996

h Unless specifically provided otherwise the device listed in Item 5 shall be possessed
and used lAW statements representations and procedures contained in the Radiological
Permit Application dated 16 January 1996 signed by Robert J Zeto Chief
Micro Electronics and Mechanical Devices Branch ARL



RADIOLOG ICAL PEmUT APPLICAT ION

Check One Date I b rA tv 1

Initia Permit App ication

App ication for Am8ndment to Permit No

App ications for Rene a of permit No

3 Radiation Area supervisor

orqanization App yinq

A S R 5 DA
Name A repOfF L PQL 1

1 To CECOK Safety Office 2

AllSlUoSF RER
PT MON NJ 07703

4 adioacCi ve MaterJal tv Pr

E emenC Eo Ma NUIIiler Chemica Form Physica Form Activity mei

5 Other Sources of Ionizinq Radiation proaucinq Devices

X RAr ouvflAr f RO CoLlMI PtffffV L7 F El RcfnoN TltrAfV

TOOL MAY MIA
O brl I tr cv YCG7 40 e V

6 Authorized Users

Note Attached Radioloqica Permit supplement must be filled out

for each person namea below

A r El PI

MI L Poll

fV f C kOJVPeK

V L eft fA



7 Loca ions where source s of ionizing raaiation will be usea

Bldg rm

AC TJeRT s M YeR C NrzR AIn PI

R 4 3 0

8 Describe procedure s in which radioisotope s and or otner

sources of ionizing radiation will be useci or attach current SOP

v fr

9 Describe laboratory facilities ancl equi t containers

shieldinq fUJlle hoods protective clothinq etc

Cl H 100 U Ilrr ROOFItC l I7

CLel7V tooove PrLJ

10 s

@ t T

CECOM S USE ONLY

Instrumentation fIR 1JL1N J
7 E O

DosimetrytfiYU

Approved

Date s JV
Reviewed

Date 02 50lv 1 b

r



Radiological Permit Application Supplement

Name L epOfE
Last

tllfW
First

N
Middle

List below your training and experience with radioisotopes and or other

sources of ionizing radiation

L Training

Where Duration On the Job Formal Course

Trained of Training Circle Circle

CoRNELl L1N V AI eet
YES NO NO

A f L flrtIL 77 C MO @ NO YES NO

2 Experience

Isotope or Maximum Amount or

other source s Description of Source Location Duration Type of Use

r 0 1 Cf o ke V pelt

fIyflA

4DIJD It Li rlotrAAPy



Radiological P9rmit Applica ion Supplemen

Name poL I
Last

0 15
First

C
Middle

List below your training and experience with radioisotopes and or other
sources of ionizing radiation

l 1 T aininc

here

I
Dura Jon On the Job Formal Curse

Trained of Training I Circle Circle

I YES NO YEY NO

ARtrACIL In AIeeJt f

I I MO NO YES NO

2 Experience

Isot o e or

I
MaxJmum Amoun or I I

other Source s Description of Source I Loca ion Dura ion I Type of Use

I

II 40 k V
MyeA crn

II
j

lrJD fVVJEBMr 10 e HPrM PIJo
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Radiological Permit Application Supplemen

Name DfVP13
Laa

c HfVfTIVF
Firs

A
Kiddie

List below your training and experience with radioisotopes and or other
sources of ionizing radiation

1 Training

Where

Trained I
Dura J cn

of Training

I MO

I

On the Job

Circle
Fo al C urse

Circle

ARL lc L T7

@ NO YES NO

YES NO YES NO

2 Experience

Iso c e or

I
MaxJ1llUlll Amoun or I

o her Source s Description of Source I Loca ion

I IfVlY
R em

EBMI 10S 40 keV F JE11Vo LfrI n

I
1 fr

I
IType of Use
I

I
I L T 1tfM JJ Y

Dura icn

T



Radiological Permit Application Supplemen

Name CAr ftJ
Last

LI1 J
First Middle

List below your training and experience with radioisotopes and or other
sources of ionizing radiation

l 1 Taining

w ere

I
DuratJ cn On he JOQ Formai C urse

Circle ITrained of Training I Circle

A L 6ALII I C fVoO diS NO YES NO

I YES NO YES NO

2 Experience

Iso oe or

I
MaxJmum Amoun or I I

o her Source s Description of Source I Localion Duralion I Type of Use

I 11I7ef eM

LI TUo flAPH7IMF oS 40 KfV C JJ Ir 4 VI3 0 VIp
I
I

I

j



STANDING OPERATING PROCEDURE

SOP NO EM lOG

TITLE LEICA INSTRDMENTS EBMF 10 5 E BEAM LITHOGRAPHY TOOL

DIVISION BRANCH EDRD Micro Electronic Devices Branch
AMSRL EP ED

PLACE OF OPERATION OR TEST Room 4C13l Mver Center

This standing operating procedure SOP will be in effect for one
year from the date of approval unless sooner rescinded orsuperseded

No deviation from this SOP will be permitted Whenever the approvedmethod is changed the SOP will be revised and signed by the BranchChief Safety Environmental Officer and all operators

Supervisory personnel will insure that all personnel involved withthis SOP including any subsequent approval revisions have been
properly trained and instructed in its provisions and attest tothis condition by requiring them to affix their signature on pageii

A copy of this SOP will be posted at the job site at all times

Branch Chief

ROBERT J ZETO
Printed Typed Name

APPROVED

MICHAEL R WALTERSCHI
Risk Management Officer

DATE 2z J P2 t6
SOP NO EM lOG

EXPIRES 22 J lA 17

i



SUBMITTED BY

Signature

Louis C Poli

Electronics Enaineer
Title

15 Jan 1996
Date Submitted

SIGNATURES

SOP NO EM 106

I have read and understand the contents of SOP NO EM 106Further I agree to follow all these procedures when performingthis operation test

SIGNATURE

iJt l

d

DATE

J Fs f

I 90

r

TWtiJk

ii

SIGNATURE DATE



1

ARMY RESEARCH LABORATORY ARL

SOP NO EM 106

Title Standing Operating Procedure for the Electron Beam
Lithography Tool Leica Instruments EBMF 10 5

1 Statement of Work The Leica Instruments EBMF 10 5 Electron Beam
Lithography tool is used to draw and define a wide variety of
lithographic patterns Samples to be patterned are coated with aradiation sensitive resist film These are then placed uponworkpiece chucks and moved into an airlock The airlock is then
brought under vacuum When in operation the EBMF uses a sharplydefined electron beam to write the pattern of interest on the
sample Much of the EBMF operation is controlled by two imbedded
computer systems A third microVax computer system is dedicated
solely to EBMF ADP requirements and is located in the ARL computercenter Applications include patterning of microelectronic devices
on various wafer or mask substrates All operators shall be
thoroughly familiar with the operating manual before using the
Lithography Tool

2 Hazards Involved 1 Electrical 2 high temperature 3 X
Ray Because of the presence of high voltages up to 40 Kilovoltsin the Column gun assembly the large cylindrical assembly above
the equipment and air suspension table special safety precautions
must be taken by any personnel within the E Beam room Under no
conditions should any personnel unfamiliar with the EBMF touch the
column or cables leading to the column at any time High voltagesare usually applied even when the system is in an idle state The
EBMF is surveyed yearly for production of X rays No X rays have
been detected Three hot oil diffusion pumps are located within theenclosed equipment on the air suspension table No contact withthese pumps is possible for persons other than maintenance
personnel since these enclosure panels are never removed

3 Protection Limits Standards In the routine operation of this
lithography tool there is no possibility of contact with
chemicals electrical circuits or hot surfaces

4 Safetv Controls The system has the following engineering and
procedural controls

Revised on 15 Jan 1996



2

ARMY RESEARCH LABORATORY ARL

SOP NO EM 106

a Enaineerina Controls

OJ Interlocks System interlocks are instituted with
this instrument to prevent accidental contact with the gun supply
high voltage The high voltage will shut down if the vacuum level
degrades sufficiently Theelectron gun high voltage must be
manually reset The vacuum system is extensively protected by a

computer driven system of vacuum interlocks and sensors This
system is not normally under operator control It serves to wrevent
operator error If improper vacuum system activity is noted cease
operation and if possible issue commands to the computer to return
the work piece chuck to the chuck magazine Notify the teamileader
and the ica field service representative

2 Shieldina The gun supply high voltage and the three
VAC ION vacuum pumps each have their own high voltage supply sets
These equipment sets are mounted near the machine Under no
conditions are the cables from these equipment sets to be handled
or the equipment covers to be removed Shielding of possible x ray
generation by the column is accomplished within the column system
and cannot be removed or defeated

b Procedural Controls

l Clothina No special requirements

2 First Aid Fire Fiahtina BauiDment
extinguish with dry type fire extinguisher

Control

3 Access Control The EBMF 10 5 lithography tool is
located in the ARL Microfabrication Center Bldg 2700 4D 130
The machine and its supporting vacuum systems electronics and
computers are located in a separate room reserved for E beam
lithography

4 SDecial Precautions Mounted on the column are three
VAC ION diffusion pumps High voltage anode supply 20 kilovolts
cables connect to the pumps and are partially exposed Under no
conditions should personnel other than qualified EBMF operationand maintenance engineers touch the column or the connecting
cables

Revised on 15 Jan 1996
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ARMY RESEARCH LABORATORY ARL

SOP NO EM 106

5 Seauence of ODerations The procedures for warmup preparationand calibration of the EBMF for normal lithography operation can befound in the EBMF 10 5 operation manual

6 Emeraencv Procedures Leave the E beam machine room andimmediately notify the ARL Branch Division and Safety offices In
case of flooding shut down all system electrical power via themain power switch box in the back of the E beam room Do this onlyif the switch can be safely reached A complete and orderly shutdown for the EBMF is normally completed in about 30 minutes Thisallows the hot diffusion pumps to cool A near shutdown of the EBMFfor system maintenance or repair takes about 10 minutes Both these
procedures can only be executed by qualified EBMF operators andservice engineers Therefore an emergency shutdown via the main
power switch should only be executed if necessary Possible damageto the computers and vacuum system may result Follow standard
emergency procedures in case of fire shock or injury All injuriesshall be reported to the ARL Risk Management office within one hourof their occurrence

General emergency phone numbers are listed below

Fire Department First Aid Police 911
CECOM Health Clinic

Building Security
Building Manager
ARL Branch Office
ARL Division office
ARL Risk Mngmt

x22452

x74684 x72222
x74238 x72981
x74872 x73446
x74308 x72452
x74936

Revised on 15 Jan 1996



RADIOLOGICAL PERMIT

In reliance on statements and representations made by the

applicant authority is hereby granted to receive utilize and

store the materials and or devices designated in item 4

1 USER 2 PERMIT NUMBER 031

Dr Robert L Pfeffer

ET DL

B 2700 Rm 2D139

3 EXPIRATION DATE 1 MAY 95

4 MATERIAL DEVICE 5 CHEMICAL PHYSICAL FORM 6 ACTIVITY

Tandetron Model 4117A

High Voltage Ion Accelerator
N A N A

CONDITIONS

1 Facility to be surveyed on a semi annual basis by CECOM Safety
Office

2 Device may not be removed or reconfigured without first

infoDning and receiving peDnission from the installation Radiation

Protection Officer

3 No unauthorized personnel allowed in room when accelerator is

in operation

4 Personal dosimetry provided by CECOM Safety Office to be worn

whenever the accelerator is in operation

5 RADIAC meter provided by CECOM Safety Office must be used by
operator when ever the accelerator is in operation

6 Device to be used IAW SOP No EP 012

APJ10VED
t A W

J EP M S ARSIERO

ief Rad logical Engrg Br

adiation Protection Officer

DATE 1 MAY 92



RADIOLOGICAL PEmaT APPLICATION

Check One Date 3 Ntt cl 97
Initial Permit Application

Application for Amendment to Permit No

X Applications for
Rene
al of Permit No 03 J

1 To CECOM Safety Office 2 Orqanization Applyinq
AMSEL SF RER for Permit
FIMeN NJ 07703 SLCEI Ef

3 Radiation Area Supervisor Name J 1oJ er L p

4 Radioactive Material
N A

Element Mas Number Chlllllical Form Physical Form Activity mei

N1

5 Other Sources of Ion4zinq Radiation Producinq Devices

14 Jel Mo d A h jl vol c lcaler

C M R H j l Jol j u Ce

J
E OfI I

Ii4 Ne J

6 Authorized Users
Note Attached Radioloqical Permit Supplement must be filled out

for each person named below

I Jk R
L fk Qr

lM Lq Cc A Lac hs

2 Le4 A LIA



7 Locations where source s of ionizing radiation will be used

Bldg rm

Ml C R 2 131

8 Describe procedure s in which radioisotope s and or other
sources of ionizing radiation will be used or attach current SOP

C 5017

9 Describe laboratory facilities and equipment containers
shielding fume hoods protective clothing etc

c t 5 0l

Name Dr iGtcr4 L f4 Signature

10 Signature of Director of Responsible

CECOH SAFETY USE ONLY

Instrumentation I l 5 5N 137 1o

Dosimetry ho cso fcYL 1 f 8 UJ fLf
i

u tkLokiM 1 I qJ

Reviewed Date 23 f1v 9J

Af fLApproved Date



Radiological Permit Application Supplement

Name P pw
Last 12

L rJ
First

L
Middle

List below your training and experience with radioisotopes and or other

sources of ionizing radiation

1 Training

Where Duration On the Job Formal Course

Trained of Training Circle Circle

C C N y u pq
9 7

YES @ NO
5h I r hk

I

F Mo ie J 2 yn
cfES NO YEV NO

I

2 Experience

Isotope or Maximum Amount or

other Source s Description of Source Location Duration Type of Use

0

Co 120 he f3t b 1 7ry E r

1

7C 100 C
fv log

NIl C
s o ck

I fC c s
Q C ca S

11 1 X 1 1 JIA fll
UAu

rs 1 0 68FWL
Gv

I L r f tJ IA Ig yr4 ow L

Nerr CeLro
1 cf lolJN Po tI L p 5

L fI AC
n F 1

rJP hlS1l

c sf Brs RUI e rIIi
t41

ILlS R

fJt i k rJ 1e J5 CJf 1



Radiological Permit Application Supplement

Name h f k I s
Last

lAwRfNL
First Middle

List below your training and experience with radioisotopes and or other
sources of ionizing radiation

1 Training

Where Duration On the Job Formal Course

Trained of Training Circle Circle

M 0 III W IfJli J NO YES
1 I 1 5

YES NO YES NO

2 Experience

Isotope or Maximum Amount or

other source s Description of Source Location Duration Type of Use

PO
l I 0 IQ 13u J 1

1RS 4 fEr i H1S

c Cs tOO l I



Radiological Permit Application Supplement

Name L
Last

foL
First

A
Middle

List below your training and experience with radioisotopes and or other

sources of ionizing radiation

l Training

Where Duration On the Job Formal Course

Trained of Training Circle circle

U C o J t IL lrJ
NO YES diD

U cJ c

F tv rR 2 lry
NO yWNO

2 Experience

Isotope or Maximum Amount or

other Source s Description of Source Location Duration Type of Use

c I 20 1 C 0ls10 1 0 ft lL
InCs I c
Zof A C

ft1 Ct cJ2 c4
1C G L kr s

H L X 7 tJ 14 AFL Wc
h

VII k cr Pp r4 I 4 1 yrs

fIh J A

rJl e cn rJ
A JaA

I llbW M

FM Sf L fdi U d
I

rJ If IIz Y
I



PLASER mt 6

STANDING OPERATING PROCEDURE

SOP NO EP 012

TITLE STANDING OPERATING PROCEDURE FOq GENERAL IONEX TANDETRON MODEL 4117A
IGH VOLTAGE ION ACCELERATOR

DIVISION BRANCH EDRDfElectronic Materials Process and Analysis Branch EP

PLACE OF OPERATION OR TEST Room 2D139

This s anding operating procedure SOP will be in effect for
1 year from the date of approval unless sooner rescinded of
suoerseded

No deviation from this SOP will be permltted Whenever the
approved method is changed the SOP will be revised unless
approved in wn ting by the Safety Environmental Office

Supervisory personnel will assure that all personnel involved
with this SOP have been properly trained and instructed in its
provisions and attest on this condition by requiring them to

affitheir signature on page 2

A copy of this SOP will be posted at the job site at all times

BRANCH CHIEF

Kenneth A Jones

APPROVED

DATE 10 15 1991
MICHAEL R WALTERSCHIELD

Safety Environmental Officer SOP NO EP 012

EXPIRES



SUBIlITTED SY

00

SIGNATURE

SOP NO EP 012

Robert L Pfeffer

Research Physicist

l Oct 1991

I have reao and understand the contents of SOP NO EP 012
Further I agree to follow all these procedures when performing
this operationftest

SIGNATURE DATE SIGNATURE DATE



USA ELECTRONICS TECHNOLOGY DEVICES LABORATORY LABCOM

SOP NO EP 012

TITLE STANDARD OPERATING PROCEDURE FOR

GENERAL IONEX TANDETRON MODEL 4117A HIGH VOLTAGE ION ACCELERATOR

1 STATEMENT OF WORK The General Ionex High Voltage Ion Accelerator is
pnmarily used for performlng RLltherford Backscattenng Spectrometry RBS
on device related materials e g superconducting thln films to ascertain
sample stoichiometry interface diffusion lateral profiling as well as a

number of propertles assoclated with crystalline quality
However it should be noted that deoending on the particular

arrangement of the experimental setup varying types of analyses can be
performed for example RBS ion beam channeling Nuclear Reaction Analysis

NRA Proton Induced X ray Emission PIXE etc
Therefore the specific experimental setup i e beam energy

bombarding and target species could drastically effect the potentlal
hazards associated wlth the operation of this machine

2 HAZARDS INVOLVED There are three general areas of concern in the
accelerator laboratory 1 High Voltage 2 Radiation and 3 Hazardous
Compounds

HIGH VOLTAGE The ion source at the injector floats at an extraction

voltage of 20 000 V 20 kV during normal operation

IONIZING RADIATION Can be emitted when the machine is operated under
certain highly spe ific conditions

1 X rays

al Bremsstrahlung a continuous spectrum of x rays emitted
when energetic electrons are rapldly decelerated The
main source of this is secondary electrons accelerated

along the high energy end of the accelerator column The
accelerator column has been designed to completely
suppress them Semiannually surveys by RPO to confirm

t X ays proper products of certain nuclear reactions

2 Gamma rays
Emitted from nuclei during certain nuclear reactions

3 Neutrons

Emitted from nuclei during certain nuclear reactions

2



Page 1 Last revised on 11 OCT 91 02 2

USA ELECTRONICS TECHNOLOGY t DEVICE LABORATORY LABCOM

SOP NO EP 012

HAZARDOUS COMPOUNDS

Gases

a Boron Trifluoride very to ic by innala lon crroslve

reacts violently with w ter causes severe burns

0 Sulfur Hexafluorlce on oxic irrItant

c 6rcon ono ice ammonia oxygen hydrogen argon xenon

nellum f eon and nItrogen

LiqUIds

a 7etrachloroethylene TeE 5 gallons very harmful if
inhaled or absorbed through the skin

bi 1 1 1 Trichloroethane 3 gallons harmful if inhaled
causes lrritation

c Electron emitting cathode coating which contains
calcium strontium barium carbonate in a nitrocellulose
vehicle contains carbonyl nickel Nickel and nickel

oxides are suspecteo carcinogens Nickel metal has low

oral toxicity irritant Hazardous decomposition
products such as CO may be produced High
concentrations have a narcotic effect when inhaled

d Diethyl chlorophosphate Chemical physlcal and

toxllogical properties have not fullv been investigated

e Polystyrene harmful vapors flammable contains toluene

fi Propanol 2 acetone 1 gallon deuterium oxide 1 quart
paint catalysts vacuum oils Precision 705 Santovac 5
and a variety of cleaning compounds

3 SOllds

C2S Lm ea ts violently WIth water lammable

b Llthium reacts violently with water causes severe burns

c Thallium containing thin film suoerconducting material

Heavy metal poisoning if inhaled or aosorbed through the

skin Toxicity related to ingestion a cumulative effect



d Epoy silicone ubbe i itates skin and eyes

PCge 2 Last evlsed on 11 OCT 91

USA ELECTRONICS TECHNOLOGY DEVICE LABORATORY LABCOM

SOP NO EP I12

PROTECTION STANDARDS LIMITS Tne Gene al Ionex High Volta e Ion
Accele ato is designed to be safe and haza d f ee Howeve an active

safety p og am encompassing all of the potential dange s llsted below is

essential

HIGH VOLTAGE Ensu e that the ion source safety cage 15 o ope ly
moclnted wheneve the et acti on vol tage 1s to be appl ied

RADIAT10N The oDe ato s manual states that It is the responsibility
of the operator to ma1ntaln calibrated radlation lnstrumentation appropriate
t the beam being accelerated p 3 Monthly raoiation measurements are

presently being performed by the operator Radiation Safety namely Sargent
Bianci is to receive copies of the monthly status reports Radiation badges
have been found to be unnecessary since the radiation emitted during
operatlon in the RBS channel i ng mode is not signi ficantl y above background
However in other operating modes or at sufficiently high energles the

possibility or occurence of any relevant reactions those reactions whose
emissions pose health threats should be seriously considered

HAZARDOUS COMPOUNDS Keeo in aoprooriate storage area cool dry etc

Use ventilation hoods gloves goggles protective clothlng masks etc
when appropriate Caretully read warnings and safety labels on containers

If there is any doubt contact the manufacturer refer to aporopriate
literature or consult an informed authoritv Wash after nanoling

All personnel must review and understano the contents contained in the

attached Material Safety Data Sheets

4 SAFETY CONTROLS

procedural controls

The system has the following engineering and

a Engineering Controls

tl Interlocks System interlocks are located throuQhout the

machine to reduce the orobability of accldent

e g the interlocks could shut down the lnjector
floating 3t kV i7 effectlvely trlpeo j

2 Shieldi g Shielding for the high terminal voltage is

provided using a portion of a sewage pipe to house the

accelerating electrodes and insulating sulfur hexafluoride



Page Last revised on 11 OCT 91
USA ELECTRONICS TECHNOLOGY AND DEVICE LABORATORY LABCOMl

SOP NO EP OI2

b Procedural Controls

1 Clothino Protecclv2 clothing eye covering and plastic
gloves must be worn where approoriate

2 Flrst Aid Fire Flohtlno Equipment In case of a cesium
metal splll scand back from area and allow the small
amount of ceSlum 1 gm to react with air and burn away
controlled burn If fire is out of control

extinguish with a dry type of fire extinguisher
Located in an easily accessible location and properly

maintained

3 Access Control Located in the Accelerator Laboratory
room 2D139 of ET DL s Device Microanalysis Center

This room is keot locked if ever vacant including
those of normal working hours Bam 5pm

4 Special Precautlons Use extreme caution when working on or

near electrical connectors power supplies or ion
sources NEVER remove safety covers from ion sources

while the high voltage ion source power supplies are

ON The operator shall inform adjacent personnel of

high voltage adiation or chemical hazards If a

water leak from the water cooling lines should occur

when the instrument is in operation the instrument
should be TURNED OFF immediately and not powered up
until the leak is fixed

5 SEQUENCE OF OPERATIONS

a full detailed oDeracional
are energlzed Check that

supply covers are securely in

Please refer to the OEM operations manual for
proceoc re Velify that all safety interlocks
all ion source covers and high voltage power
place

6 EMERGENCY PROCEDURES In case cf anv high voltage arclng loud popping
noises snut off the high voltage power supplles or the System Main
Power Key and obtain qualified service before powerlng the instrument back

up If a water 1 eak occurs whi Ie the instruments hlgh 01 tage is on

IMMEDIATELY shut down the system using the Svstem Main Power Key There is
no danger with the cesium ion source while it is attached to the



STANDARD OPERATINC PROCEDURE

Tandetron 4117A High Voltage Ion Accelerator
Room 2D 139 Hexagon

TA TINC THE INJECTOR

a Lithium Canal Startup
b Striklnl an Arc

c Tunlna the Injector
1 7 HeV POWER SUPPLY

TUNINC THE HICH ENERCY EXTENSION

1 Startina the Injector
al proper vacuum IUlly leak checked

b aood filament Installed out gassed
c all electrical connections mad

d lithium charge in boiler

e as bottle full

f aa line purged of air up 10 the leak valve

g all breakera are closed
i 90 gnel pover aupply is on

j aource and magnet cooling is on

2 Lithium Canal Startup
a lover con ole boiler to zero

b adjust end heatera to 300 C
c aet boiler controller to aximum value

temp indicator not being used setpoint offset

by ISO C

d Preaa STANDBY this awitch activates the canal
end beatera and allow them to atart heating up

e Should the lithium canal be oxidized for aame

reason raise the boiler control in 20 degree steps
until operating temperature is reached

3 Striking an Arc

a Duoplasmatron aource evacuated with ita bypaas valve
evacuated with its bypesa valve opened for higher
conductance than thru just the aperature button

IIf outgaa ing is done in the duoplasmatron aource

head this valve ahould be kept open while the

coating is being converted
b With the valve open replace the personal ahield

and increase the current filament slowly to

operating levels @30A Observe pressur reading
When vacuum has returaed to base level lower the
filament current to zero remove personal shield
and close the bypass valve

c Replace the personal shield an swing the Faraday
cup into the IN position

d Raise tbe filament current to 28 A

e Raise the source magnetCduoplascatron solenoid

I



lIagnet current toite apudl Al
w

I If R8i e the arc furrf kno 3 01 It rul sca r

po itlon Thr voltagr viii risr to approKimatrly
I O V and no current viii be drawn II a finitr arc

current is drawn the outgassing c cle is not yet

completr A the vacuucleans up the voltage viii

slowly rile until the arc drops out If the clranup
rate is too slav turn down the filament and arc

open the source bypass valve and rrpeat the above

proeedure When the arcgoes out the bypass valve
lIust again be closed before norll l operation begins

g Slowly open the gas lrak v lve until either a stable

arc discharge is struck or a pressure risr Is seen

on thr Penning gauge

Caution Do not excred 4 x 10 S or 2 ampers of arc current

Tunlftl the Jnj ctor

At thll point the lithium canal il at 10 20 C

and th Inj ctor Faraday cup il in pOlition

a aail the SOURCE EINZEL LENS to O of full Ical

b Turn on the rxtraction poverlupply and rail

IJowly front conlol control to 20 23 kV

c Turn on power luppJy for the tvo 4S agnetl
and ralle the current IJovJy untiJ a gatlve
bram peak il oblervrd on the Faraday cup readout

For helium thil viii occur at So amperel whilr

for hydroaen the required current vl1l be reduced

by a factor of tvo

d Readjult the eiEel Jenl and 4S aanetl luccelliveJy
to ximize the beam Readjust the lource aas
Jeak vaJve to lIaximize the ogtput and gain readjust
the Jens and lIagnet Increase the lource IIBanet
current viii often brina up the beam intenlity

e Ifadditional intensity is required increase the

cauJ temperature to the temperature recoaoended
earller or the arc current ay aJso be incre sed

as hiah as tvo amperes This adjustment IhouJd be

followed by returning of aourcelas l nd

anets for axillum beam

S 1 1i Paver Supply Operat ion

a Tura on the three ph se breaker for the driver

It is located on the back of the plate paver supply
b Tura on the controJ paver breaker in the driver

rack CAfter 68 sec the contactor viII pull in
c Tura the VOLTAGE pot on the Tandetron control

panel down below O S to initialize the paver

supply
d Tura the VOLTAGE pot above approxiately O S

to 1 0 and observe the voltaae rise on the diaital
volbleter

e Slowly turn the VOLTAGE pot up until the desired

voltage is reached



Jh nV nel Tunl

Al thla polnl th b a Ie a d If I lun d

opll a11In Ih 10 pntfIlV hudeCUI Th

on Ilchd and Ih tp lnal hllth yoltalt he

b n broughl up to 1 7 K Thpnd Iallon

gatvalvp ahould 11 opn Fa aday cuI on tho

bralntprcrptlnll po ltlon IN and bolh

ap turp tn thr pnd atatlon co111ato

rotaud out to th clpa po ltlon

a SIPl thr followIng Inlllal tunIng per a

J Trrlnal VoIUIl 1700k

2 LE Elpctro tatlc Str r X SOO

y SOD
414

400

SOO

SOO

SOO

100 200 psi
2 x 10 S To r

b Rotate thlow energy Faraday cup out of

position and look for bam In thhigh

energy Faraday cup on th lowt scals

of the current onltor

c If you cannot find th bam slowly yary

each of thfollowing about the preset
condition returning to the original
setting before going on to the next

1 IS Degree Deflector

2 IE Steerers I Y

j 4S Degree Kagnet very fine adjust
d If the beam is atill not present aomething

is wrong in the wi i or vacuum hardware

and the aystem hould be checked thoroughly
It would be helpful to verify that voltage
is preaent at the output of the gnet
triplet and tube aupplies and that there is

current floving in the ateerer plates If

all theae are normal a problem y exiat in

the vacuum hardware

e Once the beam is located sucessfully the

intensity should be maximized by varying

1 Doublet Lens Trim

2 15 Degree Magnet
3 HE Steerer X Y

4 Tube Lens

S 45 Degree Magnets
6 LE Electrostatic Steerers

7 3 6

8 1 3

9 Stripper Cautlon Long time constant

f Insert the collimator aperatuTE closest to

the final chamber and maximiZE the beam

3 Tube Lens

4 Tripl t Lpno Lns

Trim

S HE StH X

6 Strlpp Gas



intensity using EI E6 From this point
nn DO NOT TUNE any lens elem nt since the

final beam spot and angle specification
depend upon a beam waist at the last

apertur in the beam line

g Insert the collimator aperture closest to

the gate valve TUNE ONLY the deflecting
elements

CONDITIONING If the machine has been up to air before

voltage is applied bring the voltage up in slow

steps Any instability noted in the terminal

voltage or pressure in the bea line during this

initial runup signals the operator to stop

raising the voltage until the terminal restabilizes

This lack of stability is due to the conditioning of

the tubes Vacuum insulation is used inside the

acceleration tubes and in the high energy extension

When vacuum is highly electrically stressed the

materials in the vacuum chamber undergo a process

called conditioning Conditioning consists of field

dependent currents the magnitude of which depends
on the condition of the cathode surface Tarnished

water vapor covered or microscopically rough surfaces

produce much higher conditioning currents than clean

surfaces The self quenching conditioning discharges

apparently smooth the sufaces and allow higher pot

entials to be applied Therefore if the voltage is

raised too quickly during this conditioning phase
the machine may spark and power supply damage may

result During this initial run up bring the voltage
to 1 M or higher if possible to promote stability

at lover operating voltages

If



RADIOLOGICAL PERMIT

In reliance on statements and representations made by the

applicant authority is hereby granted to receive utilize and
store the materials and or devices designated in item 4

1 USER Dr Robert L Pfeffer

Physical Sciences Dir ARL
ATTN AMSRL PS PC

BLDG 2700 RM 2D139

2 PERMIT NUMBER 031

3 EXPIRATION DATE 1 MAY 97

4 MATERIAL DEVICE 5 CHEMICAL PHYSICAL FORM 6 ACTIVITY

Tandetron Model 4117A

High Voltage Ion Accelerator

N A N A

CONDITIONS

1 Facility to be surveyed on a semi annual basis by CECOM Safety
Office

2 Device may not be removed or reconfigured without first

informing and receiving permission from the installation Radiation

Protection Officer

3 No unauthorized personnel allowed in room when accelerator is
in operation

4 Personal dosimetry provided by CECOM Safety Office to be worn

whenever the accelerator is in operation

5 RADIAC meter provided by CECOM Safety Office must be used by
operator when ever the accelerator is in operation

6 Device to be used lAW SOP No EC 412 6 April 1995

APPROVED If1l 111 j
SEPH M SANTARSIERO prrf

hief Radiological an

Environmental Division
Radiation Protection Officer

DATE 1 MAY 1995



RADIOLOGICAL PERMIT APPLJCATION

Check One Date Hf r qS
Initial Permit Application

Application for Amendment to Permit No

X Applications for
Rene
al of Permit No I

1 To CECOM Safety Office 2 organization Applying
AMSEL SF RER for Permit
FT MON NJ 07703 AMSRL J5 Pc

jr tR oJieLt j Pf wr3 Radiation Area supervisor Name

I aadioac ive Mater al
tV AI

Elemen Mass Number Chmucal Form Physical Form Act vity mCi

I 5Y
Of

AtLad
o

40d
D

j
I

for J f1JjL H V

6 Authorized Users
Note Attached Radiological Permit Supplement must be filled out

for each person named below

IJA J vr L

d Vk Y
3 L fA A7



7 Loca ions where source s of ion zing radiation w ll be used

Bldg

V J 137
a uescribe procedure s in which radioiso ope s and or o her

sources of ionizing radiation wil be used or attach current SOP

lP SOP
9 Describe laboratory facilities and equipmen con ainers

d

hOt teJi
e

A 1
Jl d fc

5 01
O to

10 Signa e of Direc or f Respons ble In vidual

Name ko eE lr j JfZTO Signature 2f2Jwe
CECOM SAFETY USE ONLY

Instrum ntation OiYU U R DllqC YI jlt L J

CEGMI S OJlvy k 111 CtuiLl Jzr
OJ f1 J r

1ke4

Dosime ry tJv Y AJ V f2mcJ
01 U

Reviewed by Date

Approved by Date Jr



Radiological Permit Application supplement

Name VkP0
Last

1Q L f
First

L
Middle

List below your training and experience with radioisotopes and or other

sources of ionizing radiation

l Training

Where Duration On the Job Formal Course

Trained of Training circle circle

C C N Y cK
9 7

YES @ NO

5te I hk
I

F M K rJ 21 t rs
fES NO YEV NO

I

2 Experience

Isotope or Maximum Amount or

other Source s Description of Source Location Duration Type of Use

o

c 2oker ev5 1 7ry f ef

1

7C looC fv jogy0

Ztl It I C r

M c e Uo ck
I Jc c 1 1 e
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r i c j rJA 111 f a
5 1



Radiological Perm Applica ion supplemen
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J
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List telow your taining and experience with radioisotopes and or other

sources of ionizing radiation

T aining
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Tra ned

Dura cn

of Training
On the Job

Circle

FOrI1al Curse

CircleI

f M tt Jfl
I L YES @ I NO

2 Experience

L oQ YES NO YES@

1
1
i
I
i
1

i I
I 1

I I

I
I
I
I
1
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Radiological Permit Application supplement

Name LIA
Last

toL
First

A
Middle

List below your training and experience with radioisotopes and or other

sources of ionizing radiation

1 Training

Where Duration On the Job Formal Course

Trained of Training Circle circle

U C c J r NO YES dIQ
U L 1c C L r

f rvl O yf 23 l
NO yWNO

2 Experience

Isotope or Maximum Amount or

other source s Description of Source Location Duration Type of Use

0

c 10 I C 0 s 10 70 G f
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STANDING OPERATING PROCEDURE

SOP NO EC 4l2

TITLE HIGH VOLTAGE ION ACCELERATOR GENERAL IONEX TANDETRON

DIVISION BRANCH SOLID STATE BRANCH

PLACE OF OPERATION OR TEST BLDG 2700 ROOM 2D139

This standing operating procedure SOP will be in effect for one year from the date of

approval unless sooner rescinded or superseded

No deviation from this SOP will be permitted Whenever the approved method is changed
the SOP will be revised and signed by the Branch Chief Safety Environmental Manager and

all operators

Supervisory personnel will assure that all personnel involved with this SOP 1 including any

subsequent approval revisions have been properly trained and instructed in its provisions and

attest to this condition by requiring them to affix their signature on page II

A copy of this SOP will be posted at the job site at all times

BRANCH CHIEF k
v

tERNEST POTENZIANI
Printed Typed Name

APPROVED

Jlldu g
MICHAEL R WALTERSCH

Safety Environmental Manager

DATE 6 APRIL 1995

EXPIRES 6 APRIL 1996



SOP NO EC 412

SUBMITIED BY

y rci Pr c t
Title

b n fi1s
Date Submitted

SIGNATURES

I have read and understand the contents of SOP No ce 4 7 Further I agree to follow

all these procedures when performing this operationltest

Date

I p 9J

11 7 1



US ARMY RESEARCH LABORATORY I EPSD I EDRD

SOP EC 412

TITLE STANDING OPERATING PROCEDURE FOR HIGH VOLTAGE ION

ACCELERATOR General lonex Tandetron Model 4117A

L STATEMENT OF WORK The General Ionex High Voltage Ion Accelerator

Model 4117A is primarily used for performing Rutherford Backscauering Spectrometry RBS on

device related materials such as superconducting thin films to ascertain sample stoichiometry
interface diffusion lateral uniformity and crystalline defect density and strain

It should be noted that depending 00 the particular arrangement of the experimental setup varying
types of analyses can be performed such as lon Beam Channeling Nuclear Reaction Analysis
NRA or Proton Induced X ray Emission PIXE

Therefore the specific experimental setup Le beam energy bombarding and target species could

strongly effect the potential hazards associated with the operation of this machine

2 HAZARDS INVOI VED There are three general areas of concern in the accelerator

laboratory IHigh Voltage 2 Radiation and 3 Hazardous Compounds

HIGH VOLTAGE The ion source at the injector floats at an extraction voltage of 20 000 V 20

kV during normal operation

IONIZING RADIATION Emitted when the machine is operated under certain highly specific
conditions

a X rays

1 Bremsstrahluol1 A continuous spectrum of x rays emitted when energetic electrons are

rapidly decelerated The main source of this is secondary electrons accelerated along the high
energy end of the accelerator column The accelerator column has been designed to completely
suppress them Quarterly surveys by RPO confirm this

2 X rays proper Products of certain nuclear reactions

b Gamma rays

Revised on 15 Feb 94



US ARMY RESEARCH LABORATORY EPSD EDRD

SOP EC 412

Emitted from nuclei during certain nuclear reactions

c NeUlrons

Emitted from nuclei during certain nuclear reactions

HAZARDOUS COMPOUNDS

a

1 Sulfur Hexat1uoride high voltage tank insulation nontoxic irritant

2 Ammonia oxygen hydrogen argon helium freon and nitrogen possible ion source

gases

b Liquids

1 Tetrachloroethylene 11 I Trichloroethane TCE vacuum system cleaning solvents very

harmful if inhaled or absorbed through the skin

harmful if inhaled causes irritation

2 Electronemitting cathode coating which contains calcium strontium barium carbonate in

a nitrocellulose vehicle contains carbonyl nickel Nickel and nickel oxides are suspected
carcinogens Nickel metal has low oral toxicity irritant Hazardous decomposition products such

as CO may be produced High concentrations have a narcotic effect when inhaled

3 Propanol 2 acetone 1 gallon deuterium oxide 1 quart paint catalysts vacuum oils

Precision 705 Santovac 5 and a variety of cleaning compounds and solvents

c

1 Cesium ion source component reacts violently with water flammable

2 Lithium charge exchange canal component reacts violently with water causes severe

burns

3 Thallium containing thin film superconducting material Heavy metal poisoning if inhaled

or absorbed through the skin Toxicity related to ingestion a cumulative effect

2 Revised on 15 February 1994



US ARMY RESEARCH LABORATORY EPSD EDRD

SOP EC 412

4 Epoxy silicone rubber vacuum system sealants irritates skin and eyes

3 PROTECTION STANDARDS LIMITS The General Ionex High Voltage Ion Accelerator is

designed to be safe and hazard free However an active safety program encompassing all of the

potential dangers listed below is essential

HIGH VOLTAGE Ensure that the ion source safety cage is properly mounted whenever the

extraction voltage is to be applied

RADIATION The operator s manual states that It is the responsibility of the operator to

maintain calibrated radiation instrumentation appropriate to the beam being accelerated page 3

Periodic radiation measurements are presently being performed by the operator Radiation

Protection Officer namely Mr Hugo Bianchi is to receive copies of the status reports Radiation

badges have been found to be unnecessary since the radiation emitted during operation in the

RBS channeling mode is not significantly above background However in other operating modes

or at sufficiently high energies the possibility of occurrence of any reactions whose emissions pose

health threats should be seriously considered

HAZARDOUS COMPOUNDS Keep in appropriate storage area cool dry etc Use ventilation

hoods gloves goggles protective clothing masks etc when appropriate Carefully read warnings
and safety labels on containers If there is any doubt contact the manufacturer refer to appropriate
literature or consult an informed authority Wash after handling All personnel must review and

understand the contents of the attached Material Safety Data Sheets

4 SAFETY CONTROLS The system has the following engineering and procedural controls

a Enl1ineerini Controls

1 Interlocks System interlocks are located throughout the machine to reduce the

probability of accident e g the interlocks shut down the injector if properly tripped

2 Shielding Shielding for the high terminal voltage is provided using a portion of

a sewer pipe to house the accelerating electrodes and insulating sulfur hexafluoride

b Procedural Controls

1 Clothinl1 Protective clothing eye covering and plastic gloves must be worn

3 Revised on 15 February 1994



US ARMY RESEARCH LABORATORY EPSD EDRD

SOP EC 412

where appropriate

2 First Aid Fire Fivhtinv Equipment In case of a cesium metal spill stand back
from area and allow the small amount of cesium 1 gm to react with air and burn away controlled
burn If fire is out of controL extinguish with a dry type of fire extinguisher located in an easily
accessible location and properly maintained

3 Access Control Located in the Accelerator Laboratory room 2D139 of EPSD s

Device Microanalysis CenterThis room is kept locked if ever vacant including those of normal

working hours 8am 5pm

4 Special Precautions Use extreme caution when working on or near electrical

connectors power supplies or ion sources NEVER remove safety covers from ion sources while

the high voltage ion source power supplies are ON The operator shall inform adjacent personnel of

high voltage radiation or chemical hazards If a water leak from the water cooling lines should

occur when the instrument is in operation the instrument should be TURNED OFF immediately and
not powered up until the leak is fixed

5 SEOlJENCE OF OPERATIONS Please refer to the OEM operations manual for a full

detailed operational procedure Verify that all safety interlocks are energized Check that all ion

source covers and high voltage power supply covers are securely in place

6 EMERGENCY PROCEDURES In case of any high voltage arcing loud popping noises

shut off the high voltage power supplies and or the System Main Power Key and obtain qualified
service before powering the instrument back up If a water leak occurs while the instruments high
voltage is on IMMEDIATELY shut down the system using the System Main Power Key There is

no danger with the cesium ion source while it is attached to the instrument however extreme

caution must be taken when cleaning or reloading the ion source with cesium refer to

aforementioned precautions Follow standard emergency procedures in case of fire shock or

injury Immediately notify supervisor Branch Division and Safety Offices of EPSD Follow

standard emergency procedures in case of fire shock or injury General emergency phone numbers

are listed below

Fire Department First Aid Police

CECOM Health Clinic

Building Security
Building Manager
EPSD Branch Office

911

x22452 x44484

x44684 x42222

x44238 x42981 Beeper 517 6560

x43552 x42556

4 Revised on 15 February 1994



US ARMY RESEARCH LABORATORY EPSD EDRD

SOP EC 412

EPSD Division Office
EPSD Division SafelY
EPSD SafelY Office

x42452 x42080

x44418 x43635 Beeper 517 7859
x44936 x44717

pac Dr R Pfeffer x42585

5 Revised on 15 February 1994



RADIOLOGICAL PERMIT

In reliance on statements and representations made by the

applicant authority is hereby qranted to receive utili e and

store the materials and or device de ignated in item 4

1 lUB
Mr B Widuta
ET DL

B 2700 Rm 4Dl30

2 PERMIT NO 044

3 EXPIRATION DATE 1 Aug 95

4 MATERIAL DEVICE s CHEMICAL PHYSICAL FORM 6 ACTIVITY

Veeco 2100 Ion

Implanter
N A N A

CONDITIONS

1 Facility to be surveyed on a semi annual basis by CECOM

Safety Office

2 Device may not be removed or reconfiqured without first

informing and receiving permission from the installation
Radiation Protection Officer

3 No unauthorized personnel allowed in room when a implanter is
in operation

4 Personal dosimetry provided by CECOM Safety Office to be worn

whenever the implanter is in operation

5 Device to be used IAW SOP No EH 107

DATE 1 Aug 92
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RADIOLOGICAL PERMIT APPLICATION

Check One Date 7 i lZ

Initial Permit Application

Application for Amendment to Permit No

Applications for Rene al of Permit No

1 To CECOM Safety Office 2 Organization Applying
AHSELSF RER for Permit
FT MOlf NJ 07703

Jj tzeS ArcL t Ior 1I 3 rftl1I Radiation Area Supervisor Nam n boer W Jo
i

4 Radioactive Material

Element Mas Number Ch ical Form Physical Form Activity mCi

3irfltl In I II rDnTr tLIJDrlJ e 76r

Jho r phorbus 3 J Itosp orovr

GmPePEftvoriJe

Si eM

con

dt t 3D t in voriJ e 66S

I ron 0 IJrion fiIi

lIyJro1en 1 1 HJrore n G6S

OJfen II IJxfJ 1l jfvS
Devicesother Sources of Ionizing Radiation PrOducing

Cvrbol1 IJI Ctu bon p C tdc ic5

Deuter LI Jeu r u G s

Niror l Jrtro
e Il q S

Bl1 I LL vIII 1 Ber L Ili0X kL Salt
6 Authorized Users

Note Attached Radiological Permit supplement must be filled out

for each person named below

lRo PLr fA Ju A



7 Locations where source s of ionizing radiation will be used

Bldg rm

IJLbuJ T fY yer Cel1 BLJ 7tJD ZtrllD 5D
8 Describe procedure s in which radioisotope s and or other

sources of ionizing radiation will be used or attach current SOP

9

gee fl1ic eIed zso PII FJ1 lb7
Describe laboratory facilities and equipment containers

Shielding fume hoods protective clothing etc

L e J sAidd n lJoLlnd Hi VoLtrrt trm 0 surc s cr

nsre of shield r b

10 Signature of Director of Responsible Individual

Name Signature f2e6e PT iT 7rrO

CECOM SAFETY USE ONLY

Instrumentation

Dosimetry

Reviewed by Date

Approved by Date



Radiological Permit Application supplement

Name tJitil1t

Last
RnhTt

First Middle

List below your training and experience with radioisotopes and or other

sources of ionizing radiation

1 Training

Where Duration On the Job Formal Course

Trained of Training Circle Circle

Varian lEG Woburn Ma e SNova lEG Austin Tx 1 week YES NO

RCA MEC I YESG G NO I
Somerville N J 1 week

2 Experience 13 years ion implant opera ion and maintenance

Isotope or Maximum Amount or

other Source s Description of Source Location Duration Type of Use



STANDING OPERATING PROCEDURE

SOP NO EM Hl7

TITLE Veeco 2100 MPR Ion Implanter
DMSIONIBRANCH EDRD ElectronicDevices Branch

SLCE E

PLACE OF OPERATION OR TEST Room 4D130 Myer Center

This standing operating procedure SOP will be in effect for

1 year from the date of approval unless sooner rescinded or

superseded

No deviation from this SOP will be permitted Whenever the

approved method is changed the SOP will be revised and signed by
the Branch Chief Safety Environmental Officer and all

operators

Supervisory personnel will assure that all personnel involved
with this SOP including any subsequent approval revisions have
been properly trained and instructed in its provisions and attest
to this condition by requiring them to affix their signature on

page iL

A copy of this SOP will be posted at the job site at all times

ROBERT J ZETO

Printed Typed Name

APPROVElD

7M5 @Safety Environmental Officer

DATB 11 20 1991

SOP NO EH 107

BXPIRBS 2 111



SOP NO EM 107

81JBXITTBD BYIP JIJ
Signature

R widuta
Printed Typed Name

Research Phvsical Sci Tech

Title

15 October 1991
Date Submitted

SIGNATURE
I have read and understand the contents of SOP NO EH 107
Further I agree to follow all these procedures when performing
this operation test

SI
C I2An

JkJi P9z

SIGNATURE I2An

ii



US ARMY ELECTRONICS TECHNOLOGY AND DEVICES LABORATORY LABCOM

SOP NO EH l07

TITLE STANDING OPERATING PROCEDURE FOR VEECO 2100 MPR

ION IMPLANTER

1 STATEMENT OF WORK The 2100 implanter is used to implant
various species of ions into silicon and gallium arsenide
surfaces The process is called doping It is a large piece of
equipment that is 16 ft long 8 ft wide 7 ft high and weighs 4

tons Because of the presence of a 200 kV high voltage highly
toxic dopant gases emission of radiation exhaust system into
scrubbers on roof cooling water being pumped into the terminal

magnet complex circuitry that may be compromised 80 lbs of

nitrogen pressure on plastic hoses that activate large gate
valves may burst special safety precautions must be taken by
those personnel operating and maintaining this system and for

personnel working in the immediate area This SOP is to be

considered a supplement to the VEECO Ion Implanter manual
Before anyone may operate this system they must be
thoroughly familiar with this SOP

2 HAZARDS INVOLVED 1 Electrical 2 MeChanical
3 Toxic gases 4 High Voltage 5 High Pressure
6 Radiation

3 PROTECTION STANDARDS LIMITS

A Electrical Electrical circuits can be damaged if

process sequences are not followed All breakers not related

to the area being serviced must be off Circuit boards may
retain high potentials Ground temporarily if possible

B Mechanical Removing contaminated oil from mechanical

pump should be done using rubber gloves and disposed of into
waste containers Removal of mechanical pump from system for

servicing must be done by two people to avoid injury

C Toxic Gases Toxic gases commonly used in the Implanter
are Boron Trifluoride and Phosphorus Pentafluoride These

are in small steel cylinders and once installed into their

respective slots in the high voltage terminal they pose no

danger All fittings are stainless steel and vacuum tight
The gases flow through evacuated lines into the ion source

and are controlled by regulators and three safety valves
The cylinders are always shut off when not in use and lines
are under vacuum In case of a building fire they can be

easily removed and disposed of

1 Revised on 30 sep 91



US ARMY ELECTRONICS TECHNOLOGY AND DEVICES LABORATORY LABCOM

SOP NO EM 107

In the event of a gas leak after installation personnel
should evacuate the area and fire dept notified for safe

removal

D High Voltage The 2100 Veeco Implanter is a Pre analysis
machine which means all components as the 175 kV and 200 kV

terminals and associated electronics are above ground
potential The whole unit is isolated from ground by a

pedestal assembly It also houses a cryo pump and its

compressor the analyzing magnet power supplies accelerator
tubes ion source and capacity for three gas cylinders The

complete system called the high voltage terminal is in an

enclosed structure Entrance is through two doors upon
opening two shorting bars simultaneously short out both

terminals rendering it safe to enter It is mandatory that

any servicing done inside should be done by no less than two

personnel familiar with the hazards of working with high
voltages Immediate first aid procedures for electrical
shock should be available

E High Pressure The 2100 Veeco Implanter has components
which require water for cooling and for actuating valves

Nitrogen is supplied at a pressure of SO psi for opening and

closing isolation and gate valves A separate polyethylene
line supplies 10 psi of nitrogen for back filling the target
chamber The nitrogen plastic lines are rated to hold

pressures over lOO psi and if ruptured would pose no danger
except to release nitrogen a neutral gas DI water is pumped
thru a number of hard plastic Eastman hoses for cooling three

cryo pump compressors the 90 magnet and associated
electronic components City water flows thru soft copper
pipes for cooling the DI water thru a heat exchanger
integrated into the main frame of the machine The plastic
city water line was replaced with copper to prevent flooding
in case of a water line break

F Radiation The 2100 Veeco Implanter emits radiation as

do all implanters which is characteristic of their functions
When the accelerated ions hit the target secondary electrons
are emitted as x rays All implanters are shielded by liS in
to 1 4 in thick Lead as required to protect all personal in
the vicinity of these machines For added safety the Veeco

2100 implanter is daily checked for radiation leaks by a

Geiger Counter made by DOSIMETER CORP Model 3007 The meter
has a sensitivity from 0 to 0 5 mR hr in the low range to 300

mr hr in high range Due to heavy shielding by Veeco Corp
the 2100 implanter emits no detectable radiation

2 Revised on 30 Sep 91



US ARMY ELECTRONICS TECHNOLOGY AND DEVICES LABORATORY LABCOM

SOP NO EM l07

4 SAFETY CONTROLS The syste has the following safety
controls

A Ventilation Ventilation is be scrubbed exhaust and is
connected to machine by a 6 inch flexible hose to the top of

the high voltage terminal

B Interlocks System interlocks prevent the operation of
the high voltage when the doors are open a key controls the
low voltage power supplies in the high voltage terminal

C Shielding Lead plate is surrounding the inside of the

high voltage terminal walls the end of the acceleration tube
and the operator end of the implant chamber No radiation

leakage greater then back ground is detectable with a Geiger
counter

D Clothing No particular clothing is required other then
the clean room gloves while handling the wafer carousel

E Monitoring Listen for the sound of the air flow insid
the terminal and check the scrubber power button on the wall
next to the machine Don t open doors if the exhaust is off

F First Aid Fire Fighting No special first aid or fire

fighting equipment is necessary but familiarity with first
aid for electrical shock or toxic gas inhalation is
recommended

G Access Control The Veeco Ion Implanter is located in
the ETDL s Microfabrication center Bldg 2700 Room 40 130

Access to this location is restricted by use of a coded
magnetic key

H Special Precautions Keep hands and clothing clear of

moving parts Use caution when working with electrical parts
Ground the high voltage terminal when working inside

I Gas Handling Precautions Operators MUST observe all
precautions and wear a an OBA unit oxygen breathing appara
tus when changing any toxic gas cylinder

5 SEOUENCE OF OPERATIONS Check ion gauge controllers for
vacuum reading below lOE 6 microns range check water flow and
heck circuit breakers for power on Vent implant chamber by
pressing the vent button When lid raises remove carousel and
load wafers into holders Place carousel into chamber and press
pump button to evacuate Open regulator shut off valve to gas
that is to be implanted Activate terminal by turning key

3 Revised on 30 Sep 9l



US ARMY ELECTRONICS TECHNOLOGY AND DEVICES LABORATORY LABCOM

SOP NO EM 107

Adjust magnet control to gauss for gas being run Increase

filament to mid point adjust gas flow until the beam line vacuum
is approx 2E 6 and increase filament until the anode current
raises

Adjust magnet control until the beam current is at maximum
Turn on high voltage and increase to desired value then

refocus the beam and adjust source controls for maximum beam
current When beam current is satisfactory adjust the wafer

counter for one more number then there are wafers Press the run
button on the console and the implant button on the implant
controller implant will begin and continue until the carousel
gets to the last number entered on the wafer counter Decrease
the gas flow filament control high voltage Press the vent
button to removed wafers Before anyone may operate this system
they must be thoroughly familiar with the operations manual

6 EMERGENCY PROCEDURES

A Known Power Outage

Place all vacuum systems into standby
Close all gas valves
Shut down all cryo pumps and mechanical pump
Turn off all circuit breakers

B Sudden Power Outage

Place all vacuum systems into standby
Shut off all circuit breakers
Shut down all cryo pumps and mechanical pump

C Others Immediately notify Branch Division and Safety
Offices of ETDL and the Eaton Service Engineer Follow
standard emergency procedures in case of fire shock or

injury General emergency phone numbers are listed below

Fire Department First Aid Police 911
CECOM Health Clinic x22452

Building Security X44684jx42222
Building Manager x44238jx42981
ETDL Branch Office x43446jx44872
ETDL Division Office x44308jx42452
ETDL Safety Office x44717jX42739

4 Revised on 30 sep 9l



RADIOLOGICAL PERMIT

In reliance on statements and representations made by the

applicant authority is hereby granted to receive utilize and

store the materials and or devices designated in item 4

1 USER Bob widuta

Physical Sciences Dir ARL
ATTN AMSRL PS DA

BLDG 2700 RM 4D130

2 PERMIT NUMBER 044

3 EXPIRATION DATE 1 MAY 97

4 MATERIAL DEVICE 5 CHEMICAL PHYSICAL FORM 6 ACTIVITY

Ion Implanter
VEECO 2100 MPR

N A N A

CONDITIONS

1 Facility to be surveyed on an annual basis by the CECOM

Safety Office

2 Device may not be removed or reconfigured without first

informing and receiving permission from the installation
Radiation Protection Officer

3 No unauthorized personnel allowed in room when the

Implanter is in operation

4 Personal dosimetry is required for operation of the

Implanter

5 System to be used lAW SOP No ED 407 10 April 1995

APPROVED AhJ
J

J SE M SIERO S 15
hief Radiological and

Environmental Division
Radiation Protection Officer

DATE 1 MAY 95



RADIOLOGICAL PERMJT APPLICATION
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q

3 3 J

Initial Permit Application
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FT MON NJ 07703 Afir e5 CUC L L 1iry
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i
adioaccive Mater al

Element Mass Numher Cheln1cal Form Physical Form Activity mCi
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STANDING OPERATING PROCEDURE

SOP NO ED 407

TITLE Ion Implanter Veeco 2IOO MPR

DIVISION BRANCH Micro Electronics Devices Branch

PLACE OF OPERATION OR TEST Room 4C130 Myer Center

This standing operating procedure SOP will be in effect for one year from the date of

approval unless sooner rescinded or superseded

No deviation from this SOP will be permitted Whenever the approved method is changed
the SOP will be revised and signed by the Branch Chief Safety Environmental Manager and

all operators

Supervisory personnel will assure that all personnel involved with this SOP including any

subsequent approval revisions have been properly trained and instructed in its provisions and

attest to this condition by requiring them to affix their signature on page II

A copy of this SOP will be posted at the job site at all times

BRANCH CHIEF ROBERT ZETO

e tlT
SIGNATURE

APPROVED

7

t
C AEL R WALTERSCH

Safety Environmental Manager

DATE 10 April 1995

EXPIRES 10 April 1996



SOP NO ED 407

SUBMITIED BY ROBERT WIDUTA

Printed Typed Name

Signature

Physical Science Technician

Title

Date Submitted

SIGNATURES

I have read and understand the contents of SOP No

all these procedures when performing this operationltest
Further I agree to follow

Signature Date



ARMY RESEARCH LABORATORY ARL

SOP NO ED 407

TITLE STANDING OPERATING PROCEDURE FOR VEECO 2100 MPR

ION IMPLANTER

1 STATEMENT OF WORK The 2100 implanter is used to implant
various species of ions into silicon and gallium arsenide
surfaces The process is called doping It is a large piece of

equipment that is 16 ft long 8 ft wide 7 ft high and weighs 4

tons Because of the presence of a 200 kV high voltage highly
toxic dopant gases emission of radiation exhaust system into
scrubbers on roof cooling water being pumped into the terminal

magnet complex circuitry that may be compromised 80 lbs of

nitrogen pressure on plastic hoses that activate large gate
valves may burstj special safety precautions must be taken by
those personnel operating and maintaining this system and for

personnel working in the immediate area This SOP is to be

considered a supplement to the VEECO Ion Implanter manual

Before anyone may operate this system they must be

thoroughly familiar with this SOP

2 HAZARDS INVOLVED 1 Electrical 2 Mechanical 3 Toxic

gases 4 High Voltage 5 High Pressure 6 Radiation

3 PROTECTION STANDARDS LIMITS

A Electrical Electrical circuits can be damaged if

process sequences are not followed All breakers not related to

the area being serviced must be off Circuit boards may retain

high potentials Ground temporarily if possible

B Mechanical Removing contaminated oil from mechanical

pump should be done using rubber gloves and disposed of into
waste containers Removal of mechanical pump from system for

servicing must be done by two people to avoid injury

C Toxic Gases Toxic gases commonly used in the Implanter
are Boron Trifluoride and Phosphorus Pentafluoride These are in
small steel cylinders and once installed into their respective
slots in the high voltage terminal JPose no danger All

fittings are stainless steel and vacuum tight The gases flow

through evacuated lines into the ion source and are controlled by
regulators and three safety valves The cylinders are always
shut off when not in use and lines are under vacuum In case of

a building fire they can be easily removed and disposed of

BORON TRIFLUORIDE CAS NO 7637 07 2
TLV C 1 ppm
IDLH 100 ppm

1



ARMY RESEARCH LABORATORY ARL

SOP NO ED 407

PHOSPHORUS PENTAFLUORIDE CAS NO 7647 19 0

Intensely Irritating
Inhalation May Cause Pulmonary Edema

In the event of a gas leak after installation personnel
should evacuate the area and fire dept notified for safe removal

D High Voltage The 2100 Veeco Implanter is a Pre analysis
machine which means all components as the 175 kV and 200 kV

terminals and associated electronics are above ground potential
The whole unit is isolated from ground by a pedestal assembly
It also houses a cryo pump and its compressor the analyzing
magnet power supplies accelerator tubes ion source and

capacity for three gas cylinders The complete system called

the high voltage terminal is in an enclosed structure Entrance

is through two doors Upon opening two shorting bars

simultaneously short out both terminals rendering it safe to

enter It is mandatory that any servicing done inside should be

done by no less than two personnel familiar with the hazards of

working with high voltages Immediate first aid procedures for

electrical shock should be available

E High Pressure The 2100 Veeco Implanter has components
which require water for cooling and for actuating valves

Nitrogen is supplied at a pressure of SO psi for opening and

closing isolation and gate valves A separate polyethylene line

supplies 10 psi of nitrogen for back filling the target chamber

The nitrogen plastic lines are rated to hold pressures over 100

psi and if ruptured would pose no danger except to release

nitrogen a neutral gas DI water is pumped thru a number of hard

plastic Eastman hoses for cooling three cryo pump compressors
the 90 magnet and associated electronic components City water

flows thru soft copper pipes for cooling the DI water thru a heat

exchanger integrated into the main frame of the machine The

plastic city water line was replaced with copper to prevent
flooding in case of a water line break

F Radiation The 2100 Veeco Implanter emits radiation as

do all implanters which is characteristic of their functions
When the accelerated ions hit the target secondary electrons are

emitted as x rays All implanters are shielded by liS in to 1 4

in thick Lead as required to protect all personal in the

vicinity of these machines For added safety the Veeco 2100

implanter is daily checked for radiation leaks by a Geiger
Counter made by DOSIMETER CORP Model 3007 The meter has a

sensitivity from 0 to 0 5 mRjhr in the low range to 300 mrjhr in

high range Due to heavy shielding by Veeco Corp the 2100

implanter emits no detectable radiation

2



ARMY RESEARCH LABORATORY ARL

SOP NO ED 407

4 SAFETY CONTROLS The system has the following safety
controls

A ventilation ventilation is be scrubbed exhaust and is
connected to machine by a 6 inch flexible hose to the top of the

high voltage terminal

B Interlocks System interlocks prevent the operation of

the high voltage when the doors are open a key controls the low

voltage power supplies in the high voltage terminal

C Shielding Lead plate is surrounding the inside of the

high voltage terminal walls the end of the acceleration tube and

the operator end of the implant chamber No radiation leakage
greater then back ground is detectable with a Geiger counter

D Clothing No particular clothing is required other then

the clean room gloves while handling the wafer carousel

E Monitoring Listen for the sound of the air flow inside

the terminal and check the scrubber power button on the wall next

to the machine Don t open doors if the exhaust is off

F First Aid Fire Fighting No special first aid or fire

fighting equipment is necessary but familiarity with first aid

for electrical shock or toxic gas inhalation is recommended

G Access Control The Veeco Ion Implanter is located in
the EPSD s Microfabrication center Bldg 2700 Room 4D 130

Access to this location is restricted by use of a coded magnetic
key

H Special Precautions Keep hands and clothing clear of

moving parts Use caution when working with electrical parts
Ground the high voltage terminal when working inside

I Gas Handling Precautions Operators MUST observe all

precautions and wear a an OBA unit oxygen breathing apparatus
when changing any toxic gas cylinder

3



ARMY RESEARCH LABORATORY ARL

SOP NO ED 407

5 SEQUENCE OF OPERATIONS Check ion gauge controllers for
vacuum reading below lOE 6 microns range check water flow and
heck circuit breakers for power on Vent implant chamber by
pressing the vent button When lid raises remove carousel and
load wafers into holders Place carousel into chamber and press
pump button to evacuate Open regulator shut off valve to gas
that is to be implanted Activate terminal by turning keyAdjust magnet control to gauss for gas being run Increase
filament to mid point adjust gas flow until the beam line vacuum
is approx 2E 6 and increase filament until the anode current
r ises

Adjust magnet control until the beam current is at maximum
Turn on high voltage and increase to desired value then refocus
the beam and adjust source controls for maximum beam current
When beam current is satisfactory adjust the wafer counter for
one more number then there are wafers Press the run button on
the console and the implant button on the implant controller
implant will begin and continue until the carousel gets to the

last number entered on the wafer counter Decrease the gas flow
filament control high voltage Press the vent button to removed
wafers Before anyone may operate this system they must be
thoroughly familiar with the operations manual

6 EMERGENCY PROCEDURES

A Known Power Outage

Place all vacuum systems into standby
Close all gas valves
Shut down all cryo pumps and mechanical pump
Turn off all circuit breakers

B Sudden Power Outage

Place all vacuum systems into standby
Shut off all circuit breakers
Shut down all cryo pumps and mechanical pump

4
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ARMY RESEARCH LABORATORY ARL

SOP NO ED 407

C others Immediately notify Branch Division and Safety
Offices of EPSD and the Eaton Service Engineer
emergency procedures in case of fire shock or

emergency phone numbers are listed below

Fire Department First Aid Police 911
CECOM Health Clinic x22452

Building Security x44684 x42222

Building Manager x44238 x42981
EPSD Branch Office x43446 X44872
EPSD Division Office x44308 x42452
ETDL Safety Office x44936

5

Follow standard

injury General



STANDING OPERATING PROCEDURE

SOP NO ED 407

TITLE ION IMPLANTER Veeco 2100 MPR

DIVISION BRANCH Micro Electronic Devices Branch

PLACE OF OPERATION OR TEST Room 4C130 Myer Center

This standing operating procedure SOP will be in effect for one year from the date of

approval unless sooner rescinded or superseded

No deviation from this SOP will be permitted Whenever the approved method is changed
the SOP will be revised and signed by the Branch Chief Safety Environmental Manager and

all operators

Supervisory personnel will assure that all personnel involved with this SOP including any

subsequent approval revisions have been properly trained and instructed in its provisions and

attest to this condition by requiring them to affix their signature on page II

A copy of this SOP will be posted at the job site at all times

BRANCH CHIEF ROBERT ZETO

WU
SIGNATURE

APPROVED

Ueaj
M AEL R WALTERSC

Safety Environmental Manager

DATE 10 April 1995

EXPIRES 10 April 1996



SOP NO ED 407

SUBMITIED BY ROBERT WIDUTA
Printed Typed Name

5
ignature

Physical Scientist Technician

Title

Date Submitted

SIGNATURES

I have read and understand the contents of SOP No ED 61 Further I agree to follow

all these procedures when performing this operation test

Signature Date



ARMY RESEARCH LABORATORY ARL

SOP NO ED 407

TITLE STANDING OPERATING PROCEDURE FOR VEECO 2100 MPR
ION IMPLANTER

1 STATEMENT OF WORK The 2100 implanter is used to implant
various species of ions into silicon and gallium arsenide
surfaces The process is called doping It is a large piece of
equipment that is 16 ft long S ft wide 7 ft high and weighs 4
tons Because of the presence of a 200 kV high voltage highlytoxic dopant gases emission of radiation exhaust system into
scrubbers on roof cooling water being pumped into the terminal
magnet complex circuitry that may be compromised so lbs of
nitrogen pressure on plastic hoses that activate large gate
valves may burst special safety precautions must be taken bythose personnel operating and maintaining this system and for
personnel working in the immediate area This SOP is to be
considered a supplement to the VEECO Ion Implanter manual
Before anyone may operate this system they must be
thoroughly familiar with this SOP

2 HAZARDS INVOLVED 1 Electrical 2 Mechanical 3 Toxic
gases 4 High Voltage 5 High Pressure 6 Radiation

3 PROTECTION STANDARDS LIMITS

A Electrical Electrical circuits can be damaged if
process sequences are not followed All breakers not related to
the area being serviced must be off Circuit boards may retain
high potentials Ground temporarily if possible

B Mechanical Removing contaminated oil from mechanical
pump should be done using rubber gloves and disposed of into
waste containers Removal of mechanical pump from system for
servicing must be done by two people to avoid injury

C Toxic Gases Toxic gases commonly used in the Implanter
are Boron Trifluoride and Phosphorus Pentafluoride These are in
small steel cylinders and once installed into their respectiveslots in the high voltage terminal they pose no danger All
fittings are stainless steel and vacuum tight The gases flow
through evacuated lines into the ion source and are controlled byregulators and three safety valves The cylinders are alwaysshut off when not in use and lines are under vacuum In case of
a building fire they can be easily removed and disposed of

BORON TRIFLUORIDE CAS NO 7637 07 2
TLV C 1 ppm
IDLH 100 ppm

1



ARMY RESEARCH LABORATORY ARL

SOP NO ED 407

PHOSPHORUS PENTAFLUORIDE CAS NO 7647 19 0
Intensely Irritating
Inhalation May Cause Pulmonary Edema

In the event of a gas leak after installation personnelshould evacuate the area and fire dept notified for safe removal

D High Voltage The 2100 Veeco Implanter is a Pre analysismachine which means all components as the 175 kV and 200 kV
terminals and associated electronics are above ground potential
The whole unit is isolated from ground by a pedestal assemblyIt also houses a cryo pump and its compressor the analyzingmagnet power supplies accelerator tubes ion source and
capacity for three gas cylinders The complete system called
the high voltage terminal is in an enclosed structure Entrance
is through two doors Upon opening two shorting bars
simultaneously short out both terminals rendering it safe to
enter It is mandatory that any servicing done inside should be
done by no less than two personnel familiar with the hazards of
working with high voltages Immediate first aid procedures for
electrical shock should be available

E High Pressure The 2100 Veeco Implanter has componentswhich require water for cooling and for actuating valves
Nitrogen is supplied at a pressure of SO psi for opening and
closing isolation and gate valves A separate polyethylene line
supplies 10 psi of nitrogen for back filling the target chamber
The nitrogen plastic lines are rated to hold pressures over 100
psi and if ruptured would pose no danger except to release
nitrogen a neutral gas DI water is pumped thru a number of hard
plastic Eastman hoses for cooling three cryo pump compressorsthe 90 magnet and associated electronic components City water
flows thru soft copper pipes for cooling the DI water thru a heat
exchanger integrated into the main frame of the machine The
plastic city water line was replaced with copper to prevent
flooding in case of a water line break

F Radiation The 2100 Veeco Implanter emits radiation as
do all implanters which is characteristic of their functions
When the accelerated ions hit the target secondary electrons are
emitted as x rays All implanters are shielded by l S in to 1 4
in thick Lead as required to protect all personal in the
vicinity of these machines For added safety the Veeco 2100
implanter is daily checked for radiation leaks by a GeigerCounter made by DOSIMETER CORP Model 3007 The meter has a

sensitivity from 0 to 0 5 mR hr in the low range to 300 mr hr in
high range Due to heavy shielding by Veeco Corp the 2100
implanter emits no detectable radiation

2



ARMY RESEARCH LABORATORY ARL

SOP NO ED 407

4 SAFETY CONTROLS The system has the following safetycontrols

A Ventilation Ventilation is be scrubbed exhaust and is
connected to machine by a 6 inch flexible hose to the top of the
high voltage terminal

B Interlocks System interlocks prevent the operation of
the high voltage when the doors are open a key controls the low
voltage power supplies in the high voltage terminal

C Shielding Lead plate is surrounding the inside of the
high voltage terminal walls the end of the acceleration tube and
the operator end of the implant chamber No radiation leakagegreater then back ground is detectable with a Geiger counter

D Clothing No particular clothing is required other then
the clean room gloves while handling the wafer carousel

E Monitoring Listen for the sound of the air flow inside
the terminal and check the scrubber power button on the wall next
to the machine Don t open doors if the exhaust is off

F First Aid Fire Fighting No special first aid or fire
fighting equipment is necessary but familiarity with first aid
for electrical shock or toxic gas inhalation is recommended

G Access Control The Veeco Ion Implanter is located in
the EPSD s Microfabrication center Bldg 2700 Room 4D 130
Access to this location is restricted by use of a coded magnetickey

H Special Precautions Keep hands and clothing clear of
moving parts Use caution when working with electrical partsGround the high voltage terminal when working inside

I Gas Handling Precautions Operators MUST observe all
precautions and wear a an OBA unit oxygen breathing apparatuswhen changing any toxic gas cylinder

3



ARMY RESEARCH LABORATORY ARL

SOP NO ED 407

5 SEOUENCE OF OPERATIONS Check ion gauge controllers for
vacuum reading below 10E 6 microns range check water flow and
heck circuit breakers for power on Vent implant chamber by
pressing the vent button When lid raises remove carousel and
load wafers into holders Place carousel into chamber and press
pump button to evacuate Open regulator shut off valve to gas
that is to be implanted Activate terminal by turning key
Adjust magnet control to gauss for gas being run Increase
filament to mid point adjust gas flow until the beam line vacuum
is approx 2E 6 and increase filament until the anode current
raises

Adjust magnet control until the beam current is at maximum
Turn on high voltage and increase to desired value then refocus
the beam and adjust source controls for maximum beam current
When beam current is satisfactory adjust the wafer counter for
one more number then there are wafers Press the run button on
the console and the implant button on the implant controller
implant will begin and continue until the carousel gets to the

last number entered on the wafer counter Decrease the gas flow
filament control high voltage Press the vent button to removed
wafers Before anyone may operate this system they must be
thoroughly familiar with the operations manual

6 EMERGENCY PROCEDURES

A Known Power Outage

Place all vacuum systems into standby
Close all gas valves
Shut down all cryo pumps and mechanical pump
Turn off all circuit breakers

B Sudden Power Outage

Place all vacuum systems into standby
Shut off all circuit breakers
Shut down all cryo pumps and mechanical pump

4



ARMY RESEARCH LABORATORY ARL

SOP NO ED 407

C Others Immediately notify Branch Division and SafetyOffices of EPSD and the Eaton Service Engineer Follow standard
emergency procedures in case of fire shock or injury General
emergency phone numbers are listed below

Fire Department First Aid Police 911
CECOM Health Clinic x22452
Building Security x44684 X42222
Building Manager X44238 x42981
EPSD Branch Office x43446 X44872
EPSD Division Office X44308 x42452
ETDL Safety Office x44936

5



RADIOLOGICAL PERMIT

In reliance on statements and representations made by the

applicant authority is hereby granted to receive utilize and

store the materials and or devices designated in item 4

1 USER Melanie Cole
EDRD ARL

ATTN AMSRL EP EC
BLDG 2700 RM 1B121 123

2 PERMIT NUMBER 099

3 EXPIRATION DATE 02 JUN 97

4 MATERIAL DEVICE 5 CHEMICAL PHYSICAL FORM 6 ACTIVITY

Transmission Electron
Microscope TEM
JEOL Model 2010
SN 135009 20

N A N A

CONDITIONS

1 Facility TEM to be surveyed on a semi annual basis by the
CECOM Safety Office System interlocks will be tested during
the survey

2 Device may not be removed or reconfigured without first

informing and receiving permission from the installation
Radiation Protection Officer

3 No unauthorized personnel allowed in room when the TEM is in
operation

4 Device listed in item 4 shall be used in accordance with ARL
SOP number EC 40l

APPROVED DATE 02 JUN 94

RO
ief Radi logical Engrg Br

adiation Protection Officer
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STANDING OPERATING PROCEDURE

SOP NO EC401

TITLE TEM lEOL 2010

DIVISION BRANCH EDRD Electronic Materials Processes and
Analysis Branch

AMSRL EP EC

PLACE OF OPERATION OR TEST Room IB121 123 Mver Center

This standing operating procedure SOP will be in effect for

1 year from the date or approval unless sooner rescinded or

superseded

No deviation from this SOP will be permitted Whenever the

a proved method is changed the SOP will be revised and signed by
the Branch Chief Safety Environmental Officer and all

operators

Supervisory personnel will assure that all personnel involved

with this SOP including any subsequent approval revisions have

been properly trained and instructed in its provisions and attest

to this condition by requiring them to affix their signature on

page ii

A copy of this SOP will be posted at the job site at all times

BRANCH CHIEF fdlAy
KENNETH JONES

Printed Typed Name

APPROVED

2
C L R WALTE HIED

Safety Environmental Officer

DATE 02 14 1994

SOP NO EC 401

EXPIRES J
I

A



SOP NO EC4Ol

SUBMITTED BY j Ly G

Signature

Dr M COLE x44052
Printed Typed Name

Research Physical Scientist
Title

14 Februarv 1994
Date Submitted

SlGNATURE

I have read and understand the contents of SOP NO EC 401
Further I agree to follow all these procedures when performing
this operation test

SIGNATURE SIGNATURE

l t 1 u L fl

ii



US ARMY RESEARCH LABORATORY I EPSD I EDRD

SOP EC 401

TITLE STANDING OPERATING PROCEDURE FOR TRANSMISSION ELECTRONMICROSCOPE JEOL 2010

1 STATEMENT OF WORK The lEOL 201O TEM is used to perform microscopy and
energy dispersive x ray analysis on thin foil materials Applications usually involve electronicmaterials however any conducting or semi conducting solid phase non radioactive material can be
analyzed

2 HAZARDS INVOLVED Because of the presence of high voltages as high as 200 kV andpossible generation of x rays special safety precautions must be taken by those personal operatingand maintaining this system The instrument has been surveyed while in operating and no stray x
rays have ever been detected This SOP is to be considered a supplement to the lEOL 2010 TEMoperations manual Before anyone may operate they must be thoroughly familiar with the operationsmanual and this SOP

3 PROTECTION STANDARDSJI IMITS In the routine operation of this microscope there is
no contact with any type of volatile chemical Procedures before and after may require additional
precautions

4 SAFETY CONTROl S The system has the following engineering and procedural controls

a Envineerinv Contrnl

1 Interlocks System interlocks are instituted with this instrument to prevent accidental contactwith High Voltage The high voltage will shut down if the vacuum gets too low or if the column or
gun chamber is tampered with It must always be manually switched on after a failure However ifthe interlock system appears not to be working no power do not use the instrument and
immediately call for qualified service For details on the safety interlock system please refer to thelEOL 2010 TEM operations manual

2 Shieldinll The high voltage power supply has safety covers to shield operators from HighVoltages Removal ofany of these covers may expose personal to High Voltage sources NEVER
remove these covers while the instruments power is on Repair of high voltage power suppliesshould be performed by qualified persoMel or lEOL service engineers

b Procedural Controls

Revised on IS Feb 94



US ARMY RESEARCH LABORATORY EPSD EDRD

SOP EC 40 I

1 ClothinNo special requirements In the case of pregnant women as operators it is
suggested by some health professionals that a lead vest be worn as a protective measure against anystray x rays

2 MonitorinIf any of the monitoring systems indicate there is a problem leave the area
IMMEDIATELY and notify the EPSD safety officer DO NOT reenter the area until notified bythe safety officer ALL CLEAR

3 First Aid Fire Fill htinl FQuipment Control extinguish with dry type fire extinguisher

4 Access Control The JEOL 2010 TEM is located on the first floor of the Albert J MyerResearch Center room IB121123 Bldg 2700 This room is controlled by magnetic key locks at all
times Not more than six people have access at this time

5 Special Precautions Use e treme caution when working on or near electrical connectors
and power supplies If the water cooling lines to the oil diffusion pump should leak the instrument
shall be TURNED OFF immediately and not powered up until the water leak is fixed and
surrounding parts and environment dried

5 SEOUENCE OF OPERATIONS One must refer to the lEOL 2010 TEM operations manual
for a full detailed operational procedure before operating Verify that all safety interlocks are
energized Check that all high voltage power supply covers are securely in place

6 EMERGENCY PROCEDURES In case of any high voltage arcing loud popping noises
shut off the high voltage power supplies andor the system main back up If a water lealc occurs
while the instruments high voltage is on IMMEDIATELY shutdown the system using the systemmain power switch Follow standard emergency procedures in case of fire shock or injuryGeneral emergency phone numbers are listed below

Immediately notify supervisor Branch Division and Safety Offices of EPSD Follow standard
emergency procedures in case of fire shock or injury General emergency phone numbers are
listed below

Fire Department First Aid Police
CECOM Health Clinic
Building Security
Building Manager
EPSD Branch Office
EPSD Division Office

EPSD Division Safety
EPSD Safety Office

POC M W Cole

911
x22452 x44484
x44684 x42222
x44238 x42981 Beeper 517 6560
x43552 x42556
x42452 x42080

x44418 x43635 Beeper 517 7859
x44936 x44717

x44052 x42369

2 Revised on 15 February 1994



RADIATION SURVEY
JEOL TEM MODEL 20K

MEYER CENTER RM 18123

k B11

LECTRON
GUN

SAM PLE

H

311U1

i

tJK CJ VOLTAGE l1
v

11f Jf CURRENT
1 8tS

100

JJ I i

OPERATORS
POSITION 6

egend Contact reading
Wipe Location

Background
Background

I e z mR hr

mrem hr

Postings

Dosimetry Requirements

NRC Form 3 4
Section 206

Notice to Workers

SOP Radiation permit

Caution adioactive Mat l

Caution adiation Area

Caution High Rad Area

Radiation Area Monitors Sourced Checked
Interlock Systems Checked

passed Failed

assegyFailed N7A
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RADIOLOGICAL PERMIT

In reliance on statements and representations made by the
applicant authority is hereby granted to receive utilize and
store the materials andlor devices designated in item 4

1 USER Melanie Cole

Physical Sciences Dir ARL
ATTN AMSRL EP EC
BLDG 2700 RM 1B121 123

2 PERMIT NUMBER 099

3 EXPIRATION DATE 01 MAY 97

4 MATERIAL DEVICE 5 CHEMICAL pHYSICAL FORM 6 ACTIVITY

Transmission Electron
Microscope TEM
JEOL Model 2010
SN 135009 20

N A N A

CONDITIONS

1 Facility TEM to be surveyed on a semi annual basis by the
CECOM Safety Office System interlocks will be tested during
the survey

2 Device may not be removed or reconfigured without first
informing and receiving permission from the installation
Radiation Protection Officer

3 No unauthorized personnel allowed in room when the TEM is in
operation

4 Device listed in item 4 shall be used in accordance with ARL
SOP No EC 401 28 APR 95

APPROVED
i J7I dzif

J SE M SANTARSIERO
ief Radiological and

nvironmental Division
diation Protection Officer

DATE 01 MAY 95



Locaions where source s of ion zing radiation will be used

Bldg

iYLb M 700 Urn 21 2 3

a Describe procedure s in which radioisotope s and ar o her

sources of ionizing radiation will be used or attach current SOP

Sol dtb A

9 Describe laboratory facilities and equipment con ainers

shielding fume hoods protective clothing etc

MJcXuC i p ml S ihcJl J Q 016
CoLuVY ru J1QtcV h L ckg
o cQ l vu l J Jb hJl 10 Y

10 Signaure of Direc o at Respons ble Individual

Name MJ7IJ II LtJ11

CECOM SAFETY USE ONLY

Signature J1 hAU 4tdU
6

Instrumentation rthj

Dosime ry 1l A

Reviewed by Date J Aft 95

Approved by Date JJfr 75
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STANIING OPERATING PROCEDllRE

SOP NO F 401

TITLE TEM TEOL 2010

DIVISION BRANCH EDRDlElectronic Materials Processes and Analysis
Branch AMSRL EP EC

PLACE OF OPERATION OR TEST Room 1B121 123 Mver Center

This standing operating procedure SOP will be in effect for

one year from the date of approval unless sooner rescinded or

superseded

No deviation from this SOP will be permitted Whenever the

approved method is changed the SOP will be revised and signed by
the Branch Chief SafetYIEnvironmental Officer and all

operators

Supervisory personnel will assure that all personnel involved
with this SOP including any subsequent approval revisions have

been properly trained and instructed in its provisions and attest

to this condition by requiring them to affix their signature on

page ii

A copy of this SOP will be posted at the job site at all times

BRANCH CHIEF

AfPtKENNETH JONES

Printed Typed Name

APPROVED

lJ 2JJ
o

l uj U f1
ICHAEL R WALTERSC IED

Safety Environmental Officer

DATE 1 17f S
SOP NO EC 401

1 21lftEXPIRES



SOP NO EC 401

SUBMITTED BY nvtA 1 j

Signature

7
J J

Dr M Cole

PrintedlTyped Name

Research Physical Scientist

Title

27 April 1995

Date Submitted

SIGlATllRE

I have read and understand the contents of SOP NO EC 401

Further I agree to follow all these procedures when performing
this operation test

SIGNATURE DATE SIGNATURE DATE

Y U 27 J

i i



ARI1Y RESEARCH LABORATORY ARL

SOP NO EC 401

TITLE STANDING OPERATING PROCEDURE FOR TRANSMISSION ELECTRON

MICROSCOPE JEOL 2010

1 STATEMENT OF WORK The JEOL 2010 TEM is used to perform
microscopy and energy dispersive x ray analysis on thin foil
materials Applications usually involve electronic materials
however any conducting or semi conducting solid phase non

radioactive material can be analyzed

2 HAZARDS INVOLVED Because of the presence of high voltages
as high as 200 kV and possible generation of x rays special

safety precautions must be taken by those personal operating and

maintaining this system The instrument has been surveyed while
in operating and no stray x rays have ever been detected This
SOP is to be considered a supplement to the JEOL 2010 TEM

operations manual Before anyone may operate they must be

thoroughly familiar with the operations manual and this SOP

3 PROTECTION STANDARDS LIMITS In the routine operation of

this microscope there is no contact with any type of volatile
chemical Procedures before and after may require additional

precautions

4 SAFETY CONTROLS The system has the following engineering
and procedural controls

a Enqineerinq Controls

1 Interlocks System interlocks are instituted with this
instrument to prevent accidental contact with High voltage The

high voltage will shut down if the vacuum gets too low or if the

column or gun chamber is tampered with It must always be

manually switched on after a failure However if the interlock

system appears not to be working no power do not use the

instrument and immediately call for qualified service For

details on the safety interlock system please refer to the JEOL

2010 TEM operations manual

2 Shieldinq The high voltage power supply has safety
covers to shield operators from High Voltages Removal of any of

these covers may expose personal to High Voltage sources NEVER

remove these covers while the instruments power is on Repair of

high voltage power supplies should be performed by qualified
personnel or JEOL service engineers

1



f

ARMY RESEARCH LABORATORY ARL

SOP NO EC 401

b Procedural Controls

1 Clothinq No special requirements In the case of

pregnant women as operators it is suggested by some health
professionals that a lead vest be worn as a protective measure

against any stray x rays

2 Monitorinq If any of the monitoring systems indicate
there is a problem leave the area IMMEDIATELY and notify the
EPSD safety officer DO NOT reenter the area until notified by
the safety officer ALL CLEAR

3 First Aid Fire Fiqhtinq Equipment Control extinguish
with dry type fire extinguisher

4 Access Control The JEOL 2010 TEM is located on the first
floor of the Albert J Myer Research Center room 1B121 123 Bldg
2700 This room is controlled by magnetic key locks at all
times Not more than six people have access at this time

1910 306 f 1 X Ray Equipment Disconnecting means A

disconnecting means shall be provided in the supply circuit The

disconnecting means shall be operable from a location readily
accessible from the x ray control

5 Special Precautions Use extreme caution when working on
or near electrical connectors and power supplies If the water

cooling lines to the oil diffusion pump should leak the
instrument shall be TURNED OFF immediately and not powered up
until the water leak is fixed and surrounding parts and environ
ment dried

5 SE UENCE OF OPERATIONS One must refer to the JEOL 2010 TEM

operations manual for a full detailed operational procedure
before operating Verify that all safety interlocks are

energized Check that all high voltage power supply covers are

securely in place

6 EMERGENCY PROCEDURES In case of any high voltage arcing
loud popping noises shut off the high voltage power supplies

and or the system main back up If a water leak occurs while the
instruments high voltage is on IMMEDIATELY shut down the system
using the system main power switch Follow standard emergency
procedures in case of fire shock or injury General emergency
phone numbers are listed below

2



ARMY RESEARCH LABORATORY ARL

SOP NO EC 401

Immediately notify supervisor Branch Division and Safety
Offices of EPSD Follow standard emergency procedures in case of
fire shock or injury General emergency phone numbers are
listed below

Fire Department First Aid Police
CECOM Health Clinic

Building Security
Building Manager

911
x22452 x44484

X44684 x42222

x44238 x4298l

Beeper 517 6560

X43552 x42556

x42452 x42080

x44418 x43635

Beeper 517 7859

x44936

X44052 x42369

EPSD Branch Office
EPSD Division Office
EPSD Division Safety

EPSD Safety Office
POC M W Cole

3



ARMY RESEARCH LABORATORY ARL
SOP NO EC401

Immediately notify supervisor Branch Division and Safety
Offices of EPSD Follow standard emergency procedures in case of

fire shock or injury General emergency phone numbers are

listed below
Fire Department First Aid Police
CECOM Health Clinic
Building Security
Building Manager

EPSD Branch Office
EPSD Division Office
EPSD Division Safety

EPSD Safety Office
POC M W Cole

3

911
x22452 x44484

x44684 x42222

x44238 x42981

Beeper 517 6560

x43552 x42556

x42452 x42080

x44418 x43635
Beeper 517 7859
x44936
X44052 x42369



RADIOLOGICAL PERMIT

In reliance on statements and representations made by the

applicant authority is hereby granted to receive utilize and

store the materials and or devices designated in item 4

1 USER Melanie Cole

Physical Sciences Dir ARL
ATTN AMSRL EP EC

BLDG 2700 RM lB121 123

2 PERMIT NUMBER 099

3 EXPIRATION DATE 01 MAY 97

4 MATERIAL DEVICE 5 CHEMICAL pHYSICAL FORM 6 ACTIVITY

Transmission Electron

Microscope TEM

JEOL Model 2010

SN 135009 20

N A N A

CONDITIONS

1 Facility TEM to be surveyed on a semi annual basis by the

CECOM Safety Office System interlocks will be tested during
the survey

2 Device may not be removed or reconfigured without first

informing and receiving permission from the installation
Radiation Protection Officer

3 No unauthorized personnel allowed in room when the TEM is in

operation

4 Device listed in item 4 shall be used in accordance with ARL

SOP No EC 401 28 APR 95

APPROVED hlittij
J SEpfi M SANTARSIERO

ief Radiological and

nvironmental Division

diation Protection Officer

DATE 01 MAY 95



RADIOLOGICAL PERMIT

In reliance on statements and representations made by the
applicant authority is hereby granted to receive utilize and
store the materials and or devices designated in item 4

1 USER Melanie Cole

Physical Sciences Dir ARL

ATTN AMSRL EP EC
BLDG 2700 RM 1B121 123

2 PERMIT NUMBER 099

3 EXPIRATION DATE 01 MAY 97

4 MATERIAL DEVICE 5 CHEMICAL pHYSICAL FORM 6 ACTIVITY

Transmission Electron
Microscope TEM
JEOL Model 2010
SN 135009 20

N A N A

CONDITIONS

1 Facility TEM to be surveyed on a semi annual basis by the
CECOM Safety Office System interlocks will be tested during
the survey

2 Device may not be removed or reconfigured without first
informing and receiving permission from the installation
Radiation Protection Officer

3 No unauthorized personnel allowed in room when the TEM is in
operation

4 Device listed in item 4 shall be used in accordance with ARL
SOP No EC 401 28 APR 95

APPROVED Jldftil
J SE M SANTARSIERO

ief Radiological and
nvironmental Division
diation Protection Officer

DATE 01 MAY 95



RADIOLOGICAL PERMIT

In reliance on statements and representations made by the
applicant authority is hereby granted to receive utilize and
store the materials and or devices designated in item 4

1 USER 2 PERMIT NUMBER 026

Dr Ernest Potenziani
ET DL

B 2700 Rm lfClI
3 EXPIRATION DATE 1 MAY 95

4 MATERIAL DEVICE 5 CHEMICAL PHYSICAL FORM 6 ACTIVITY

Cobalt 57 Mossbauer

Spectrometer
Palladium Matrix

Encapsulated solid
1 0 mCi

CONDITIONS

1 Facility to be surveyed on a monthly basis by CECOM Safety
Office

2 Device may not be removed or reconfigured without first
informing and receiving permission from the installation Radiation
Protection Officer

3 No unauthorized personnel allowed in room when the Mossbauer
source is in operation

4 Personal dosimetry provided by CECOM Safety Office to be worn
whenever the Mossbauer source is in operation

5 RADIAC meter provided by CECOM Safety Office must be used by
operator when ever the Mossbauer source is in operation

6 Source to be used lAW SOP No EP 105

VED

YJ1 H

M S ARSIEROKft7
hief Rad ogical Engrg Br

Radiation otection Officer

DATE 1 MAY 92



RADIOLOGICAL PERMJT APPLICATION

Check One Date 25 Feb 1992

Initial Permit Application

Application for Amendment to permit No

X Applications for Rene al of Permit No oaG

J To CECOM Safety Office 2 organization Applying
AMSEL SF RER for Permit
FT MON NJ 07703

ET D Lab SLCET FT H T A RCOM

3 Radiation Area Supervisor NUle Dr FrnPAr Pnrpn7 n TT

4 Radioactive Material

El ent Mass Number Chemical Form Physical Form Activity mei

Cobalt 57 Paladium Matrix Encapsulated solid less than 1 mC

5 Other Sources of Ionizing Radiation Producing Devices

None

6 Authorized Users
Note Attached Radiological Permit Supplement must be filled out

for each person named below

Dr Ernest Potenziani II

Dr Arthur Tauber

Mr Robert Finnegan



7 Locations where source s of ionizing radiation will be used

Bldg rm

Myer Center Hexagon Bldg Room 4DllO 4Clll

8 Describe procedure s in which radioisotope s and or other

sources of ionizing radiation will be used or attach current SOP

Current SOP is attached

9 Describe laboratory facilities and equipment containers

shielding fume hoods protective clothing etc

Lead apron fume hoods radiation survey meter and a lead enclosure for
the Mossbauer spectrometer are available

10 Signature of Director of Responsible Individual

Name Dr Joel Shappirio Signature IuL

CECOM SAFETY USE ONLY

Instrumentation U J 5 S No 1f1J YI

Dosimetry W av lAl bJlLO
S
Il1

ba GSO

Reviewed by Date J3 flN9 J

dJ AM 12Approved by Date



Radiological Permit Application Supplement

Name Potenziani

Iast

Ernest

Fitst
II

Middle

List below your training and experience with radioisotopes and or other

sources of ionizing radiation

1 Training

Where Duration On the Job Formal Course

Trained of Training Circle Circle

Ft Monmouth annual 69 NO NO

YES NO YES NO

2 Experience

Isotope or Maximum Amount or

other source s Description of Source Location Duration Type of Use

Cobalt 57 15 mCi
Columbia U

3 yrs Mossbauer Spect
NV TV

Cobalt 57 15 mCi Ft Monmout 8 yrs MosshallPr SnpC r

Europium 149 20 mCi Ft Monmouth 3 months Mo ghallPr Rnpl r



Radiological Permit Application Supplement

Name Tauber

Last

Arthur

First Middle

List below your training and experience with radioisotopes and or other

sources of ionizing radiation

1 Training

Where Duration On the Job Formal Course

Trained of Training Circle Circle

Ft Monmouth annual 0 NO

I

@ NO

YES NO YES NO

2 Experience

Isotope or Maximum Amount or

other Source s Description of Source Location Duration Type of Use

Cobalt 57 15 mCi initially Myer Ctr 10 years Mossbauer Spec



Radiological Permit Application Supplement

Name Finnegan
Last

Robert

First Middle

List below your training and experience with radioisotopes and or other

sources of ionizing radiation

1 Training

Where Duration On the Job Formal Course

Trained of Training Circle Circle

Ft Monmouth annual
i

NO NO

YES NO YES NO

2 Experience

Isotope or Maximum Amount or

other source s Description of Source Location Duration Type of Use

Cobalt 57 15 mCi initially Myer Ctr 10 years Mo no t r



USA ELECTRONICS TECHNOLOGY AND DEVICES LABORATORY

SOP NO ET 105

TITLE STANDING OPERATING PROCEDURE FOR MOSSBAUER SPEcrROSCOPY
SYSTEM

1 STATEMENT OF WORK The Mossbauer spectrometer is to be used for the non

destructive testing of iron bearing materials

2 HAZARDS INVOI VED This system utilizes a radioactive S7Co source of no greater

strength than 25 meuries

3 PROTECTION STANDARDSILIMITS The radiation level outside the posted area

can be no greater than twice the normal background level 0 1 mREMhour If the level is

greater leave the area and notify radiation safety Any levels greater than 5 mREMhour
should be considered extremely serious

4 SAFETY CONTROLS

a En neerini Controls The source will always be operated in the provided lead

enclosure locked or stored in its associated lead pig

b Procedural Controls

1 All users will familiarize themselves with the proper operation of all equipment
and their manuals

2 Allpersonnel not directly involved with the system will leave the area whenever

the lead box is unlocked and opened
3 The lead box will never be left unattended while unlocked

4 Allpersonnel will wear their issued wristlbody radiation film badges while the

lead box is opened The film badges will be changed monthly by the Radiation

Safety office

5 Gloves are to be worn while handling the source Radiation Safety will

perform periodic wipe tests of the source to test the integrity of the plastic
encapsulant

6 Dr Potenzianiwill unlock the lead box when necessary In emergencies one

can break the glass in the box on the wall next to the system
7 Any new personnel requiring access to the source will first receive training by

Radiation Safety and obtain a radiation film badge Allpersonnel using the

system will receive annual training Failure to do either of the above will result

3 Last revised on Wed Feb 26 1992



in the loss of access privileges for the system
8 The lead box containing the radioactive source will be clearly marked by

radiation warning signs If the source is to be removed after firstobtaining
permission from Radiation Safety the signs will be taken down

9 If the system or its surrounding are on fire NO personnel except authorized

firefighters will enter the lab or approach the system
10 Upon surpassing the useful life of the source radiation safety will be called in

forproper transportation and disposal
11 A calibrated functional radiation counter will always be available for periodic

checks of environmental radiation levels

S SEOUENCE OF OPERATIONS

a Put on wrist and body radiation film badges
b Unlock lead box and load sample on holder Lock box

c Turn on MCA amplifiers and proportional counter tube

d Load running parameters into the MCA and begin operation

6 EMERGENCY PROCEDURES

All accidents are to receive immedite medical attention and are to be reported
to the Safety Officer and Radiation Safety Officer within one hour

Fire Department First Aid Police 911

Nurse 44484

Security 44684 42222

Health Physics Off 44427 42981

Installation Safety Office 20083

Radiation Safety 45606

Bldg Manager 44238 42981

4 Last revised on Wed Feb 26 1992



RADIOLOGICAL PERMIT

In reliance on statements and representations made by the

applicant authority is hereby granted to receive utilize and

store the materials and or devices designated in item 4

1 USER Dr E Potenziani

Physical Sciences Dir ARL

ATTN AMSRL EP EC H

BLDG 2700 RM 4C111

2 PERMIT NUMBER 026

3 EXPIRATION DATE 1 MAY 97

4 MATERIAL DEVICE 5 CHEMICAL PHYSICAL FORM 6 ACTIVITY

Cobalt 57
Mossbauer

Spectroscopy System

Solid paladium
Matrix

Encapsulated
solid 0 05 mCi

CONDITIONS

1 Mossbauer Spectroscopy System to be surveyed on a monthly
basis by the CECOM Safety Office

2 Source may not be removed or reconfigured without first

informing and receiving permission from the installation

Radiation Protection Officer

3 No unauthorized personnel allowed in room when the

Mossbauer System is in operation

4 Personal dosimetry is required for operation of the

Mossbauer Spectroscopy System

5 RADIAC meter to be used by operator whenever the Mossbauer

Spectroscopy System is in operation

6 System to be used lAW SOP No EC 419 10 APR 95

APPROVED Et iE1tINJ
hief Radiological and

Environmental Division

Radiation Protection Officer

DATE 1 MAY 95



RADIOLOGICAL PERMIT APPLICATION

Check One Date 20 Mar 95

Initial Permit Application

Application for Amendment to Permit No

Applications for Renewal of permit Nox

1 To CECOM Safety Office 2 organization Applying
AMSEL SF RER for permit
FT MON NJ 07703

EPSD AMSRL EP EC H IRL

NameBJ LuL J uLtJ 1Z1dlLl
3 Radiation Area Supervisor

4 Radioacive MaterJal

Elemen Mass Number ChemJcal Form PhysJcal Form Activity mCi

Cobalt 57 Sclid Paladiurn Mal rix Encapsulated Solid 25 rnCi in

1986 now hn1t oc i

1

5 Other Sources of Ionizing Radiation Producing Devices

I
none

6 Authorized Users
Note Attached Radiological Permit supplement must be filled out

for each person named below

Dr Ernest Potenziani II

Dr Arthur Tauber

Mr Robert Finnegan



7 Locaions where source s of ion zing radiat on w ll be used

Bldg

Myer Center Room 4D110 4C111

8 Describe procedure s in which radioisotope s andlor o her

sources of ionizing radiation will be used or attach current SOP

Current SOP is attached

9 Describe laboratory facilities and equipment con ainers

shielding fume hoods protective clothing etc

Lead apron fume hoods radiation survey meter locked lead enclosure for the

entire Mossbauer spectrometer body wrist badges latex gloves

Name
Dr Mike Tornpsett

Respons ble Individual

Signature

10 Signature of Direc or of

CECOM SAFETY USE

Instrumentation

ONLY

ff 10 CfCofVJ 5ofJ Or

Dosime ry djlAnJL Cfcof s Orew1 rtJc4 0 J

Reviewed by Date JJ 1fr1

Approved by Ve Date s 0 95



Radiological Perm Applica ion supplemen

Name
Potenziani

Las

Ernest

Firs

II

Middle

List telow your training and experience with radioisotopes andlor other

souroes of ionizing radiation

a ning

here
T ained

DuraC n

of Training
On the Job

Circle

Fo al curse

Circle

10
Ft Monmouth annual ry NO

I YES NO YES NO

2 Experience

Iso oe or I
o her source s I

I

I
i
j
1
1

Max mum Amoun

Descrip ion of
or I
source

I
Loca onl

Dura ion
I
IType of Use

I

1jlossbauer spectIjomete
Mossbauer Isoectrometer
Mossbauer Ispectrometer

Mossbauer

FQ ti iim8t9i

Cobalt 57

Cobalt 57

Europium 149

Cobalt 57

I
I
I

1 5 rnCi I Columbia U 3 years
NV NV

15 McI Ft Monmout 8 years

20 rnCi Ft Monmoutl1 3 months

25 rnCi tMonmouth 7 years I



Radiological Permi Applica ion supplemen

Tauber Arthur

Firs MiddleName

Las

List telow your taining and experience with radioisotopes andlor other

sources of ionizing radiation

a ning

YES NO

Formal curse

I Cirole

1 0

YES NO

Ft Monmouth annual

On the Joo

I Circle

18uo
here

Trained
Dura on

of Training

2 Experience

25 rnCi Ft Monmouth 6 years Mossbauer

I

I

I
I
1

8 years

I
IType of Use

I

I Mossbauer

Loca ionl
I

MonmoUtif

Dura icn

1 5 rnCi

or I
Source

I

1Ft

Iso oe or I
o her Source s I

CObalt 57 I
cobalt 57 I

i
i
i
I
i
i
I
I

Max mum Amoun

Descrip ion of



Radiological Permi App ica ion supplemen

Finnegan
Name

Las

Robert

Firs

D

Midd e

List te ow your training and experience with radioisotopes andlor other

souroes of ionizing radiation

ra ning

Dura n

of Training
On the Job

Circ e

Formal c urse

I Circle

lEl1C NOFt Monmouth I annual YES 10

I YES NO YES NO

2 Experience

Iso oe or I Max mum Amoun or I
Loca ionl I

o her Source s Descri tion of Source I Dura ion I Type of Use

nere

Trained

Cobalt 57

Cobalt 57

I

I
I
I
I

p

1 5 rnei rt Monmouth 8 years I Mossbauer I

t
6 years Mossbauer I

i

I I
I
I

I
1

25 rnei



STANDING OPERATING PROCEDURE

SOP NO EC 419

TITLE Mossbauer Spectroscopy System

DIVISION BRANCH Solid State Branch

PLACE OF OPERATION OR TEST Room 4DllO Myer Center

This standing operating procedure SOP will be in effect for one year from the date of

approval unless sooner rescinded or superseded

No deviation from this SOP will be permitted Whenever the approved method is changed

the SOP will be revised and signed by the Branch Chief Safety Environmental Manager and

all operators

Supervisory personnel will assure that all personnel involved with this SOP including any

subsequent approval revisions have been properly trained and instructed in its provisions and

attest to this condition by requiring them to affix their signature on page II

A copy of this SOP will be posted at the job site at all times

BRANCH CHIEF

lC
d 11 1

I L WALTERSCHIED

Safety Environmental Manager

APPROVED

DATE 10 April 1995

EXPIRES 10 April 1996



SOP NO EC 419

SUBMITIED BY

ki zv

Signature

Research Physicist
Title

y r J
Date ubmitted

SIGNATURES

I have read and understand the contents of SOP No

all these procedures when performing this operationltest
Further I agree to follow

Signature Date

f I t P1AY
tetl ltp

7r iJ It

I 17



ARMY RESEARCH LABORATORY ARL

SOP NO EC 419

TITLE standing operating Procedure for Mossbauer Spectroscopy
System

1 STATEMENT OF WORK The Mossbauer spectrometer is to be used

for the non destructive testing of iron bearing materials

2 HAZARDS INVOLVED This system utilizes a radioactive 57Co
source of no greater strength than 25 mCuries

3 PROTECTION STANDARDS LIMITS The radiation level as

determined by the calibrated radiation meter outside the posted
area can be no greater than twice the normal background level

0 1 mREM hour If the level is greater leave the area and

notify radiation safety Any levels greater than 5 mREM hour

should be considered extremely serious

4 SAFETY CONTROLS

a Enqineerinq Controls The source will always be operated
in the provided lead enclosure locked or stored in its

associated lead pig

b Procedural Controls

1 All users will familiarize themselves with the proper

operation of all equipment and their manuals

2 All personnel not directly involved with the system
will leave the area whenever the lead box is unlocked and opened

3 The lead box will never be left unattended while
unlocked

4 All personnel will wear their issued wrist body
radiation film badges while the lead box is opened The film

badges will be changed monthly by the Radiation Safety office

5 Gloves are to be worn while handling the source

Radiation Safety will perform periodic wipe tests of the source

to test the integrity of the plastic encapsulant

6 Dr Potenziani will unlock the lead box when necessary

In emergencies one can break the glass in the box on the wall

next to the system

1



ARMY RESEARCH LABORATORY ARL

SOP NO EC 419

7 Any new personnel requ r ng access to the source will

first receive training by Radiation Safety and obtain a radiation

film badge All personnel using the system will receive annual

training Failure to do either of the above will result in the

loss of access privileges for the system

8 The lead box containing the radioactive source will be

clearly marked by radiation warning signs If the source is to

be removed after first obtaining permission from Radiation

safety the signs will be taken down

9 If the system or its surrounding are on fire NO

personnel except authorized firefighters will enter the lab or

approach the system

10 Upon surpassing the useful life of the source

radiation safety will be called in for proper transportation and

disposal

11 A calibrated functional radiation counter will always
be available for periodic checks of environmental radiation
levels

5 SE UENCE OF OPERATIONS

a Put on wrist and body radiation film badges
b Unlock lead box and load sample on holder Lock box

c Turn on MCA amplifiers and proportional counter tube

d Load running parameters into the MCA and begin operation

6 EMERGENCY PROCEDURES

All accidents are to receive immediate medical attention and are

to be reported to the safety Officer and Radiation Safety Officer

within one hour

Fire Department First
CECOM Health Clinic
Health Physics Office

Building security
Building Manager
Branch Office
EPSD Division Office
EPSD Safety Office

Aid Police x911

x22452 x44484

x44427 x43112

x44684 x42222

x44238 x42981

x44835 x42085

x44308 x42452

x44936

POC E Potenziani II x43629

2



RADIOLOGICAL PERMIT

In reliance on statements and representations made by the

applicant authority is hereby granted to receive utilize and

store the materials and or devices designated in item 4

1 USER Melanie Cole
ET DL

BLDG 2700 RM IB121 123

2 PERMIT NUMBER 030

3 EXPIRATION DATE 1 MAY 95

4 MATERIAL DEVICE 5 CHEMICAL PHYSICAL FORM 6 ACTIVITY

Phillips STEM

EM 420 T SN D647

STEM ATTACHMENT SN D795

N A N A

CONDITIONS

1 Facility to be surveyed on an annual basis by CECOM Safety
Office

2 Device may not be removed or reconfigured without first

informing and receiving permission from the installation
Radiation Protection Officer

3 No unauthorized personnel allowed in room when the STEM is in

operation

4 Device to be used lAW SOP number ET I03

APPROVED
cl

LT pH

hief diological Engrg Br

Radiation Protection Officer

DATE 1 MAY 92



CYjj ILLij 5JEM EM t 2D

ME it c erleK K M i i L

RADIATION SURVEY

f B q

il

c

000

000

00 0

000 ftjKG0

Legend Contact reading
o Wipe Location

Background o z mR hr

Postings

Dosimetry ReqUirementsSOP lvI

Section 206

Caution Radioactive Mat l

Caution Radiation Area

Caution High Rad Area

NRC Form 3

Notice to Workers

COMMENTS All readings are in mR hr at waist level 36 unless

otherwise indicated

Survey instrument Ko Z S E 2

Calibration Due Date I rc q Serial 351

Surveyor WI LIA Date 2tec i3
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RADIOLOGICAL PEmUT APPLICATION

Check One Date 25 F b 92

Initial Permit Application

Application for Amendment to Permit No

X Applications for Rene al of Permit No 030

4nrv n 2 Officef orqanization Applying1 To CECOM Safety 2

AMSBL SF RER for Permit n DL
FT MON NJ 07703

3 Radiation Area supervis r Name He 0IlIEi W Co LEi

4 Radioactive Material N A
Element Mass Number Ch8lllical Form Physical Form Activ1ty mei

N A

5 Other Sources of Ionizing Radiation Producing Devices

pulLps 5C Yl Y wXl IEJl

eM 410T SN DiD 47 I
STEH ATIAcIHI E SN n lS

6 Authorized Users
Note Attached Radiological Permit Supplement must be filled out

for each person named below

1 Me 10 w CoLE

I AL v Le poE

1 0

TheM PSoN

4 ChaRles F COOi



Radiological Permit Application supplement

Name COLE
Last

fvlea nJ Ie

First

WtLL

Middle

List below your training and experience with radioisotopes and or other

sources of ionizing radiation

1 Training

Where Duration On the Job Formal Course

Trained of Training Circle Circle

bIYICl Clrv @ETDL 711 j06 tRflIN tIJ NO YES

YES NO YES NO

2 Experience

Isotope or MaxilliUlll Amount or

other Source s Description of Source Location Duration Type of Use

rEVI NFl 113 IJ s t12 s N4

57E7Yl Nit 18 2 1 51Ab AJI4

sE7Y1 NA 2D 12l 5 1 A

EJ lfI J 21 S1ts Nff



Radiological Permit Application Supplement

Name LePJ

Last
J L4n

First Middle

List below your training and experience with radioisotopes and or other

sources of ionizing radiation

1 Training

Where Duration On the Job Formal Course

Trained of Training Circle Circle

trOL 2 0

NO YES @

YES NO YES NO

2 Experience

Isotope or Maximum Amount or

other Source s Description of Source Location Duration Type of Use

57En7 P JLIPS I20T Nil It3lJ 24 Nr4

PUV1 ced041 bchm
St7n NI4 IfUV



Radioloqical Permit Application Supplement

Name rh6h1 O lJ

Last
Ro
First Middle

List below your traininq and experience with radioisotopes and or other

sources of ionizinq radiation

1 Traininq

Where Duration On the Job Formal Course

Trained of Traininq Circle Circle

F7 OL 6 n7 @ @NO YES

YES NO YES NO

2 Experience

Isotope or MaximUlll Amount or

other source s Description of Source Location Duration Type of Use

STErn t2tT Nf if312 2fll Ni4

0

n



Radiological Permit Application Supplement

Name

Last
C HRfgs
First Middle

List below your training and experience with radioisotopes and or other

sources of ionizing radiation

1 Training

Where Duration On the Job Formal Course

Trained of Training Circle circle

ETOL 5 @ @NO YES

YES NO YES NO

2 Experience

Isotope or Maximum Amount or

other Source s Description of Source Location Duration Type of Use

Te7Y 1lJ4 812 36jfA 1lf4

5nlYL Nfl 82 5t 111M

SEln NA 2 1 z if 5flU Alii

r1J 114 113 2 30fLS AJf4



STANDING OPERATING PROCEDURE

SOP NO

TITLE S sMISSJON ELECTRON MICROSCOm

DIVISIONIBRANCH lectronic Material rocess Analysis
Branch SLCETEfl

PLACEOFOP TIONORTEST
Center

b

This standing operating procedure SOP will be in effect for
1 year from the date of approval unless sooner rescinded or
superseded

No deviation from this SOP will be permitted Whenever the
approved method is changed the SOP will be revised and signed by
the Branch Chief Safety Environmental Officer and all
operators

Supervisory personnel will assure that all personnel involved
with this SOP including any subsequent approval revisions have
been properly trained and instructed in its provisions and attest
to this condition by requiring them to affix their signature on
page i1

A copy of this SOP will be posted at the job site at all times

BRANCH CHIBPI A1nnLar1thJ
I

KENNETH A JONES

Printed Typed Name

APPROVJlD I

i
MICHAE R ERSCHIED
Safety Environmental Officer

DATB 02 20 1992

SOP 1101 EP 103

BXPIRBSI 1

I



SOP NO EP I03

81JBKZTTBD BYI hU b 1 tf
Siqnature

MELANIE WILL COLE

printed Typed Name

Research Phvsical Scientist
Title

15 Februarv 1992
Date Submitted

SIGNA11JB

I have read and understand the contents of SOP NO EP I03

Further I agree to follow all these procedures when performing
this operation test

SIGNATURE l2An SIGNATURE 12AIB

ii



US ARMY ELEcrRONICS TECHNOLOGY AND DEVICES LABORATORY

SOP NO 9 103

conncctors andpower supplies If the water cooling lines to the oil diffusion pumRshould leak the Instrument should be TURNED OFF immediately and notJlWereClup until the water leak is fIXed and surroundings parts and environment dned
5 N One must refer to the PHILIPS EM42Q operationsman or a e e peration procedure before operating Verify that all safetyinterlocks arc energized Check that all the high voltage power supply covers are securely inplace

6 In case of any high voltage arcing loud popping noisesshut 0 e vo tage power supp es andor the System Main Power Switch and obtaingualified semce beforepowering tlie instrument back up If a water leak occurswhile theinstruments high voltage is on IMMEDIATELY shut down the system using the System MainPower Switch

Immediately notify su rvisor Branch Division and Safety Offices ofETDL Follow standard
emergency procedures in case of fire shock or mjury General emergency phone numbers arelistecfbelow

Fire Department First Aid Police
CECOM Health Clinic
Building Security
Building Manager

ETDL Branch Office
ETDL Division Office
ETDL Division Safety
ETDL Safety Office

POC M W Cole
A Lepore
R Thompson

2

M

u

911
x22452x44484

x446841x42222
x442381x42981 Beeper 517 6560

x43552x42S56
x42452x42080

x444181x43635 Beeper 517 7859
x44936 x44717

x44052x42369
x28963
x42920

Revised on 15 October 91

u



Author LEPORE@ftmon arl mil at Internet Gateway
Date 3 26 97 7 27 AM

Priority Normal

TO Hugo Bianchi at safe1

Subject Rad permit 090

Hugo This is to inform you that our organization will cease radiation

producing operations with the Leica Philips electron beam lithography system
in Myer Center Room 1B120 prior to 1 May 1997 This memo will thus serve

to officially close out Rad Permit 090 for the above instrument

Regards Allen Lepore 908 532 8963



Army Research Lab
Sensors and Electron Devices Directorate

EO Photonics Division

AMSRL SE EI 29 Jan 97

MEMORANDUM TO AMSEL SF RER Radiation Protection Officer

SUBJECT Request for turn in and disposal of radioactive source

1 I currently use a radioactive Mossbauer source in our lab 4D110 Myer Center

2 I would like to initiate disposal of this source It is a Cobalt 57 source thatwe purchased from
Amersham around Feb 86 with an initial strength of 25 mCi With a half life of 271 days it is extremely
weak by now

3 You can pick it up at any time but please call me first so that Ill be around tounlock the box it is
in I can be reached at ext 73628 email atEPOTENZIANI@FfMON ARL MILifthere is other

paperwork I need todo Thanks very much for your help



U S ARMY

COMMUNICATIONS ELECTRONICS COMMAND

AND

FORT MONMOUTH
RADIOLOGICAL PERMIT

In reliance on statements and representations made by the applicant authority is hereby granted to receive

utilize and store the materials and or devices in Item 5

1 ACTIVITY GRANTED PERMIT 2 POC RESPONSIBLE INDIVIDUAL

TECOMNinnell Services

P O Box 60 Bldg 286 Rnssell Hall

Fort Monmouth NJ 07703

Gregory Kucharewski

3 PERMIT NUMBER 4 EXPIRATION DATE

180A 20 March 2002

5 MATERIAL DEVICE 6 CHEMICAL
PHYSICAL FORM

7 ACTIVITY

Desk Top Cabinet Security X Ray Screening
System Fitted with Colour Camera

Model SCANMAX 20 CC

Manufactured by SCANNA MSC Inc

Sarasota FL

N A N A

SN SR3151

BC 2678M

8 CONDITIONS

a The SCANMAX 20 CC listed in item 5 is used to x ray letters packages mailed to Fort Monmouth

b Authorized place ofuse is Building 2700 Myer Mail Center Room IB401A

c The SCANMAX 20 CC x ray machine will be utilized under the supervision ofthe Fort Monmouth

Radiation Safety Officer and lAW the Operating and Maintenance Manual Issue 1 as provided with the

Radiological Permit Application for the SCANMAX 20 CC dated 15 February 2000

APPROVED
DATE 20 March 2000

Page I of2



U S ARMY
COMMUNICATIONS ELECTRONICS COMMAND

AND

FORT MONMOUTH
RADIOLOGICAL PERMIT

SUPPLEMENTARY SHEET

PERMIT NUMBER 180A EXPIRA TION DATE 20 March 2002

CONDITIONS

d Authorized users shall wear awhole body dosimeter when operating the SCANMAX 20 CC x ray machine

e The SCANMAX 20 CC may not be removed reconfigured or modified in any manner

f Notify the CECOM Directorate for Safety Attn AMSEL SF RE Fort Monmouth NJ 07703 5024 Voice

732 427 3112 extensions 6427 6405 or 6444 as soon as practical concerning any administrative or technical

changes to the Radiological Permit Application for the device listed in item 5 to include procuring additional

devices

g The SCANMAX 20 CC shall be surveyed annually for leakage

h Unless specifically provided otherwise the device listed in item 5shall be possessed and used lAW statements

representations and procedures contained in the Radiological Permit Application dated 15 February 2000 signed
by Gregory Kucharewski TECOMNinnell Services

Page 2 of2



RADIOLOGICAL PERMIT APPLICATION

i 15 February 2000
w Check One Date

Initial Permit Application tr 11 0 A
Apptication for Amendment to Permit No

Apptication for Renewal ofPermit No

3 Radiation Area Supervisor Name

2 Organization Applying for Permit

TECOM Vinnell Services
PO Box 60 Bldg 286 Russell Hall
Fort Monmouth NJ 07703

Gregory Kucharewsk i

1 To CECOM Dir for Safety
AMSELSF RE

Ft Monmouth NJ 07703

4 Radioadive Material N A

Element Masi Number Chemical Form PhysicalForm Activity mCi

5 Other Sources ofIonizing Radiation Producing Devices

SCANNMAX 20 CC 65 KVP 7MA

GEN TL0424 3 TUBE Y475

SON 5 ol l

B db 7 r1

6 Authorized Users
Note Attached Radiological Permit Supplement must be filled out for each person listed below

ANTHONY SAJDAK DCI

DORIS CAMACHO TVS

JAMES FINALDI TVS

E11eh fAw
Page 1 of2



RADIOLOGICAL PERMIT APPLICATION II
i

i
eJ

i
f

I

I

f

7 Location where source s of ionizing radiation will be used Bldg rm

Bldg 2700 Myer Mail Center Rm 1B 401A

8 Describe procedures in which radioisotope s andor other sources of ionizing radiation will be

used or attach currentSOP

See Attachelt Manual

9 Describe labo torY f ciUties aDd equipment coDtainen shieldiDg fume hoods proteetive

clothing etc

Self Cootained InterlQck

10 Signature ofoireetor otResponsible Individual

Name Signature

CECOM D SUSEONLY

Instrumentation Not fer re

DosImetPr v Q A 1j CUi 1S IN h booJ bQ 3

Approved by

Date 9 VI a dOOf

th t10

Reviewed by

Date

Page2of2



Radiological Permit Application Supplement

Name Sajdak
Last

Anthony
First Middle

List below your training and experience with radioisotopes and or other sources of ionizing radiation

1 Training gcVto L

Where Trained Duration of Training On the Job Formal Course

q 7 G A
NO YES NO

e JQ

YES NO YES NO

YES NO YES NO

2 Experience

Isotope or Maximum Amount or

Other Source s Description of Source Location Duration Type f Use



Radiological Permit Application Supplement

Name Camacho
Last

Oar s

First Middle

List below your training and experience with radioisotopes and or other sources of ionizing radiation

1 Traininu L bCG o

Where Trained Duration of Training On the Job Formal Course

e 9lc t @ NO YES NO

YES NO YES NO

YES NO YES NO

2 Experience

Isotope or Maximum Amount or

Other Source s Description of Source Location Duration Type of Use



Radiological Permit Application Supplement

Name Fi na 1 di

Last

James

First Middle

List below your training and experience with radioisotopes and or other sources of ionizing radiation

1 Training Lbr V o

Where Trained Duration of Training On the Job Formal Course

15 0 0 91 b A
tYE NO YES NO

YES NO YES NO

YES NO YES NO

2 Experience

Isotope or Maximum Amount or

Other Source s Description of Source Location Duration Type f Use



Radiological Permit Application Supplement

Name eelwurJs

Last

zf
First Middle

List below your training and experience with radioisotopes and or other sources of ionizing radiation

1 Training CS G L

Where Trained Duration of Training On the Job Formal Course

ts o Cf7
O YES NO

YES NO YES NO

YES NO YES NO

2 Experience

Isotope or Maximum Amount or

Other Source s Description of Source Location Duration Type f Use



SCANNA SCANMAX 20 CC j SltJ 3fS1j Ayar CJy

Instrument llI1L RtJfov da
J erial 3Sl1

Probe Serial

Postings
Caution Radioactive Material Sign
SOP Radiation Pennit NRC Fonn 3

Section 206 Notice To Workers

Left

Area Left Side Panel

N Name

o

Readings

Front Panel Vertical
07kSeam

Left Side Panel OT
Bottom Edge 0

Highest Reading 0

2

2

3

3

Area Back Panel Reading

Back No Name

4 5 4 Left Vertical Seam

5 Right Vertical Seam

6 6 Top Door Hinge Top

8 7 Bottom Door Hinge

7 8 Back Panel 26

9 Electrical Plug

I 9 1 10 Bottom Plug

10

Highest Reading 0

Right

Area Right Side Panel

No Name

11

Reading

11 Top Right Side
0Panel

TopDoor Seam O

Door O

Bottom Door Seam O
Bottom Right Side

Panel 0
Front Panel

vertical Seam 0

BottomEdge C

Highest Rcadin 0

12

12 13

14

13 15

14 16

15 17

Iii 17

No Smoking Etc Sign
Dosimetry Requirements

Front

Area Front Panel Readings
No Name

18 Front Panel
0

18 19 Viewing Boot

20 Control Panel

21 Bottom Viewer

Panel

19 21 22 Bottom Edge

20 Highest Reading

23

Area Lid

No Name

23

24

25

26

Reading

Back Lid Seam D

Right Lid Seam 3Oi
Front Lid Seam O

Left Lid Seam
Cl

Highest Reading 0 3

24

25

LEGEND Contact Reading

NOTE

Perfonned By

Background tJ mRhr

Date kart a
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OPERATING AND MAINTENANCE MANUAL

ISSUE 1

SCAN X 20 CC

DESK TOP CABINET

SECURITY X RAY SCREENING SYSTElI

FITTED WITHCOLOUR CAMERA
llOV

SCANNA MSC Inc

3340 Espanola Drive

Sarasota
FL 34239 USA

Telephone
Nat 9419259730

Int 00 1 941 925 9730

Facsimile

Nat 941 925 1548

Int 00 1 941 925 1548
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I
IMPORTANT NOTICE

This machine meets all of the safety standards specified in the United States Federal Standard 21

Section 102040 On average leakage of radiation does not exceed O1mR per hour at any point 2

inches 5 cm from any surface This is five times safer than the permissible leakage ofradiation of 05

mR per hour specified in the Federal Standard When operated in accordance with the instructions

contained in this manual this machine is completely safe for operating personnel or other persons who

may be within the vicinity

However it is imperative that operating personnel be instructed in the operation ofthis equipment as

well as radiation safety procedures and that sign s be posted stating
Caution Operation by Authorised Personnel Only

Further as a precautionary measure we strongly recommend that operating personnel wearX Ray
monitoring Film Badges

In the Wllikely event of a malfunction causing excessive leakage of radiation the machine should be

turned off immediately and the incoming power line disconnected The machine should not be re

energised Wltil the malfWlction has been corrected by afactory authorised technician and the machine

surveyed for radiation leakage

NOTE
California State Law requires that all radiation producing devices located within the State must be

registered by the user within 30 days after accepting delivery from the seller ofthe equipment Failure

to do this will place you in violation and you could be subject to penalties

Contact the State of California Department of Health Services Radiological Health Branch PO Box

1525 Sacramento California 95805 Telephone 916 445 6256

3



WARNING NOTICE

Safety precautions for use and operation ofx rayproducing equipment

X RAY PRODUCING EQUIPMENT CAN BE DANGEROUS TO Bom THE OPERATOR

AND PERSONS WITHINTHE IMMEDIATE VICINITY UNLESS SAFETY PRECAUTIONS

ARE STRICTLY OBSERVED

Exposure to excessive quantities ofX Radiation may be dangerous to health Therefore users should

avoid exposing any parts oftheir person not only to the direct beam but also to secondary or scattered

radiation which occurs when an x raybeam strikes or has passed through any material

The X Ray producing equipment is installed in a cabinet providing adeqUate radiation shielding the

user should be aware that the useful beam can constitute a distinct hazard if not employed in strict

accordance with instructions contemplated to provide maximum safety for the operator

Also the electrical circuits although enclosed for the protection of the operators must be considered

as a potential hazard calling for strict observance of safety practices pertaining to operation and

maintenance Proper electrical grounding must always be used

Before using the equipment all persons designated or authorised to operate the equipment or supervise
its operation should have a full understanding ofits nature and become familiar with established safe

exposure factors by a careful study ofthe National Bureau ofStandards Handbook X Ray Protection

HB93 pertaining to X Ray protection

4



OPERATION MANUAL FOR THE SCANMAX 20C

CONTENTS

INTRODUCTION
UNPACKING I INSTALLATION INSTRUCTIONS

INSTALLATION GUIDE

FITTING THE WHEELED TROLLEY BASE

SAFETY PRECAUTIONS
SAFETY INSTRUCTIONS
INTRODUCTION TO X RAYS

OPERATING INSTRUCTIONS
X RAY SCREENING PROCEDURES

MAINTENANCE
Line grounding and regulation
Fuse replacement
X ray Source and Controller replacement
Door Adjustment
Camera adjustment and cleaning
Testing for radiation leakage

ILLUSTRATIONS
Front Panel
Rear connection panel
Rear panel inside Controller

X ray Source

MAINTENANCE REPORT SHEET

RADIATION LEAKAGE REPORT SHEET

SPECIFICATIONS
Unit
Camera

WARRANTY

CRIME PREVENTION ADVICE
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INTRODUCTION

The SCANMAX 20 Fig One is a fluoroscopic X ray cabinet specifically designed for the detection of

explosive devices hate mail and other contraband material concealed in incoming mail and packages

Items are placed in the inspection chamber and simply by pressing a push button switch ahigh

resolution image is displayed on the video monitor Image reversal high penetration and 2 different

color palettes are available These and the zoom facility will expedite the recognition of the items in

the package

It is ideally suited for use in government and commercial mailrooms embassies prisons and

courtrooms It can also be used in reception areas for the inspection of briefcases and hand delivered

items not passing through the central mailroom

The SCANMAX 20 is completely self contained and can be put into operation immediately and can

examine the contents of a parcel 40 x 40 cm 16 x 16 A parcel briefcase or a batch of

envelopes small packets can be examined in less than 10 seconds

The SCANMAX is designed to ensure operator protection against radiation hazards through the use of

lead shielding An interlock system on the door prevents the generation of X rays when the inspection

chamber door is opened ensuring maximum protection to personnel Even so always be aware that

radiation X rays can constitute a distinct hazard if not employed in strict accordance with the

instructions provided in this manual

Before operating the SCANMAX 20 all personnel designated to operate the unit or supervise its

operation must have a full understanding ofthe contents ofthis manual

6



UNPACKING IINSTALLATION INSTRUCTIONS

The installation of the SCANMAX 20 is relatively simple and requires no special tools It is

shipped as a whole in a sturdy ply wood container mounted on a wooden pallet The shipping

crate is designed to withstand normal handling during overseas shipments

Despite these safeguards damage may occur in transit Therefore immediately inspect the

exterior of the container for evidence of damage In the event damage has occurred immediately

notify the carrier at your location

UNPACKINGTHESCANMAX20

To remove the SCANMAX from the shipping crate perform the following

1 Undo the binding and open the box with the help ofa large screwdriver

2 Using extreme care remove the pallet and lift the equipment into place For this use a

lifting trolley or fork lift truck Care must be taken to avoid scratching the unit

3 Inspect the SCANMAX cabinet for evidence ofany physical damage

WARNING Physical damage to the SCANMAX cabinet may result in excessive radiation

emission levels Any damage observed should be thoroughly investigated

prior to operating the unit

WARNING To ensure operator safety radiation emission levels must be checked before

putting the SCANMAX into operation

PRE INSTALLATION CHECKS

Prior to fIrst time operation it is essential for the safety of the operator and for the long life

ofthe equipment that the following instructions are strictly observed

Ensure that the system voltage is the same as the mains supply voltage available If in doubt

regarding the mains voltage at hand perform ameasurement Units will be set at 110V unless

otherwise instructed and should therefore only be operated from a 1l0V mains supply

Connecting to adifferent mains voltage will result in improper operation or evendestruction of the

unit

Ensure that a goodmains earth isprovided To minimise shock hazard the SCANMAX must be

connected to an electrical ground or earth The unit is equipped with athree conductor AC mains

lead The corresponding socket at the installation must be fitted with a reliable protective earth

contact

SCANNA or the supplier cannot be held responsible for incorrect connection

Donot operate the equipment in the presence of flammable gases or fumes

protective devices fuses etc

7



INSTALLATION GUIDE

1 Take unit out of box following the instructions in the previous section and place on a

strong tablelbase capable ofsupporting up to 200 kgs Take extreme care when lifting as the

unit is very heavy 157 kgs 372lbs Use a lifting trolley or fork lift truck Ensure that there

is unrestricted access to the inspection chamber door on the right ofthe unit Ensure that the

door is fully closed

2 Connect monitor to unitby means of the 0 connector and power cables supplied

3 Connect the trackball and place on asuitable surface Can behand held during operation

4 Plug unit into the mains supply after checking voltage ofmachine matches local voltage

5 Ensure that the door is fully closed and insert the key into the key switch on the front control

panel and turn it clockwise to switch on the unit The greenSYSTEM READY light should

illuminate to indicate the interlocks have been operated and that the equipment is ready for

use

6 Perform interlock check by doing the following

Activate the red X RAY ON button on the front control panel Observe that all X ray lights

illuminate and that they remain illuminated Slowly open the loading door and verify that

the X RAY ON and warning indicators switch offas soon as the door is opened

7 Check image quality by placing a sample package into the centre ofthe inspection cabinet

8 Using the Trackball check that the left hand switch rotates through the zoom function and that

the right hand switch rotates through the six image fonnats

I

11
1i

1

IMPORTANT

Upon installation and after any relocationa critical examination report should be carried by qualified

staff with the appropriate radiation survey equipment

If all controls function properly and the radiation tests show the equipment to be safe then the

SCANMAX is ready for operation

WARNING

THIS EQUIPMENT PRODUCES IONISING RADIATION WHEN ENERGISED AND SHOULD BE

OPERATED ONLY BY TRAINED PERSONNEL

8



IMPORTANT
INSTALLATION ADVICE WHEN USING A SUPPORT TROLLEY

TO FIT THE TOP UNIT TO THE BASE THE FOllOWING PROCEDURE MUSTBE USED

1 Ensure that the feet have been removed from the base of the scanmax before atlemp O

place the unit on its trolley

2 Theunit MYITbe placed on its base with the front ofthe unit tothe openside ofthe trolley

3 Assemble the unit at or close to the intended site ofoperation as the scanmax 20 is tOIheavy

when on its base Care must be takenwhilst moving the unit on its base

9



IMPORTANT SAFETY PRECAUTIONS

The SCANMAX 20 utilises an X ray generator which is lead shielded against radiation emissions

The generation of X rays stops automatically as soon as the door is opened accidentally or

othetwise This high level ofsafety conforms to the strictest protective measures against radiation

The SCANMAX 20 is inspected prior to shipment to ensure that radiation emission levels are well

within the legal requirements

Modification No modification of the SCANMAX particularly the radiation chamber

should be attempted without written consent from the manufacturer

Support If the SCANMAX is moved after initial operati n extreme care should be

taken to ensure proper handling Use mechanical aids such as forklifts or

lifting jacks Do not place the unit on an inadequate support or try to

lift it unaided If the unit is dropped do not attempt to resume operation

before consulting a qualified service technician The user must be aware

that excessive radiation leakage could develop due to mishandling

Relocation A radiation leakage survey conducted by highly qualified personnel must

be conducted after any relocation of this equipment or after any

modification to the equipment This procedure will prevent radiation

health hazards to operating personnel

Grounding To avoid electrical shock ensure that the grounding is not defeated

Wiring it is obvious that any abnormal use or modification of the internal wiring is

highly discouraged We cannot be responsible for any damage or injury

caused by such action

Health Safety UK radiation control regulations require the registration of radiation

Sources with the local Health and Safety Executive Registration should

be made within 30 days of purchase Contact your local HSE for furt er

information

10



SAFETY INSTRUCTIONS

WARNING Radiation hazard can result if this unit is operated improperly

Below is a list ofcommon ways in which this might occur This is not an exhaustive list and final

responsibility for safe operation is assumed by the user

1 Never operate with the safety interlocks defeated Never attempt to make the unit

function with the door opened Make sure the plunger interlock on the door does not

become broken or damaged

2 Never operate with any of the enclosure panels removed or damaged

3 Never operate aunit which has become physically damaged unless it is successfully re

tested for radiation integrity by qualified staff

4 Never compromise cabinet integrity by drilling holes or attaching fasteners

5 If when viewing the equipment the lead glass appears to be damaged switch off the unit

and report as faulty Do not use the system until it has been checked by a competent

engineer and asuccessful radiation check carried out

6 In the event of any concern regarding the safe operation of theSCANMAX contact your

supplier or your local Radiological Protection Adviser immediately

WARNING SCANMAX is an electrical device and is subject to shock hazard

Good operating procedure should be practised to avoid electrical hazards Final responsibility for

safe operation is assumed by the user

1 A grounded or earthed supply must be used preferably with ground fault interruption

2 SCANMAX is designed for indoor use Do not operate outside where moisture or rain

can create a shock hazard Do not operate in excessively wetenvironments

WARNING If you are involved in servicing this unit be aware that lethal

voltages can be present in the controller and at the tube head even

when the key is switched off

1 Physically disconnect line power or take appropriate precautions before making

adjustments Also note that power resistors inside the power supply can burn the skin if

touched after prolonged use

If aproblem is detected discontinue use and call your setVice representative
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INTRODUCTION TO X RAYS

Radiation and the inherent dangers of radiation have in recent years received much publicity however

since 1972 the use of x ray systems has become commonplace throughout the world particularly at

Airports Indeed in these troubled times the public and staff demand the level of security provided by

these x ray screening systems

The use ofx rays is no more dangerous than a piece of industrial machinery with moving parts if you

putyour hand in moving machinery such as a guillotine you may be seriously injured fortunately this

type of accident is rare if common sense and safetyprocedures are implemented

The same is true with an x ray unit Not interfering with guarding or access panelsNEVER defeating

interlocks and regularly servicing the equipment will provide ahigh degree ofsafety

Contrary to Radioactive Sources the x rays or Ionising Radiation used in the Scanmax 20 and other

systems supplied by Scanna are non residual That is the x rays are produced electrically and as soon as

the power is removed from the x ray generator there are no x rays in the system

The following safety measures and devices are included in the equipment supplied by Scanna MSC

Low x ray dose

X ray beam limiting
Interlock system
X ray On indicators

Lead Shielding

In the United Kingdom the requirement is a leakage rate as low as is practicable but in no case to

exceed 1 micro Sievert per hour It is the stated intention ofScanna to provide equipment designed so

that irradiation leakage is zero The Regulations and the Code of Practice has introduced conditions

whereby doses of radiation can and are maintained considerably below the threshold where the

radiation has an detrimental effect Indeed it is accepted that by far the largest contribution to

population dose is from our natural background eg radiation from space 300 symbol 109 f

Symbol s ll Sv Gamma radiation from earth 350 symbol 109 f Symbol s 11 Sv internal

radiation from natural radioneuclides in the body 380 symbol 109 f Symbol s llflSv and inhaled

gases and nuclear fallout 970 symbol 109 f Symbol s 11 Sv The current safety limit for annual

exposure is 5000 symbol 109 f Symbol s ll SV

Sieverts rem

0 1 10 1 dental x ray exposure 5 rem 0 05 Sv

0 01 1 Natural radiation 200 m rem per year 2 000

symbol 109

f Symbol
s 10lSv

0 001 0 1

0 000 1 001 1 Transatlantic Flight 25 m rem 25 symbol
109 f

Symbol s

10ft Sv

12



0 000 01 0 001

0 000 001 0 000 1

0 000 000 1 0 000 01 Leakage from Scanmax 20 0 000 002 rem 0 2

109

Symbol
10 Sv

max

symbol
f

s

0 000 000 01 0 000 001

It can be seen from the above figures that spending every hour ofyour working life within 1 inch ofthe

equipmentwith the x rays switched on would still not so much as double your annual dose ofradiation

accrued simply from being alive

13



OPERATING INSTRUCTIONS

1 Switch on mains isolating switch on the rearpanel Note that the front panel 1OWER

ON indicator on the front control panel illuminates

2 Insert the key into the key switch and turn a quarter turn to the right ensure that the TV

monitor is turned on

3 Place objects to be inspected inside the chamber and close the door firmly take care

not to slam the door This enables the radiation safety interlocks and the SYSTEM

READY light will illuminate

4 Depress the X RAY ON switch and release The X RAY ON indicators will

illuminate for 5 seconds

S After 5 seconds an X ray image ofthe item will become visible on the monitor screen

adjust the Brightness and Contrast controls on the monitor to obtain the optimum

image on the screen

6 Security Screening can be accomplished quickly and can normally be completed
within 5 10 seconds This is usually sufficient to determine whether a package is

harmless or contains a suspect article however the image is displayed for as long as

required

7 Closer examination can be made by use ofthe trackball When the ball is moved a

square is illuminated on the screen move the square centrally over the area for

closer examination and press the left hand key and the image will be enlarged by a

factor of 2 Zoom x 2 If a further close look is required press the left hand key

again for x4 or x8 and then press again for Normal image
The image will revert to Normal image when anew image is obtained by pressing

the X ray On switch

8 The right hand key ofthe trackball will give the following image displays

I Normal display
2 Brightened high penetration grey

3 inverse negative grey level image
4 GreemlOrange Grey Organisc mode

Dense objects show as green less dense objects plastics and narcotics may

show as orange Other regions show as grey scale

5 RedGrey Bomb mode Very dense objects show as red other regions as

grey scale

6 RedGreenlYellow A vivid bright colour display to emphasise colour

capability

14



Access is gained to each enhancement by repeatedly pressing the right hand

trackball key until the image required is displayed repeated pressing will return to

the Nonnal image
When anew image is obtained the last enhancement used will be the display mode

used for the new image

9 Nonnalletters express mail etc can be inspected in batches of 25 or more at a

time This will expedite the screening process It also reduces the use of the

system Larger packages or briefcases should be inspected individually See next

section for more details

10 The SCANMAX 20 should be turned offwhen not in use and the key removed from

the equipment The key should bekept by adesignated key holder supervisor

11 Operator maintenance involves only the cleanliness of the unit both inside the

inspection chamber and the outside of the unit and regular safety checks to include

mains lead etc1
l

Hints
Tilt or change the orientation of an object to obtain a clearer profile

If photographing use shutter setting 30 or 60 to allow for the camera to synchronise to the

monitor Lines will appear across the film if it not synchronised to ensure good depth of field

black and white film will tend to give higher apparent contrast

Ifused for law enforcement or security obtain appropriate training from a qualified personnel

15



X RAY SCREENING PROCEDURES

1 Envelopes may be processed in batches or evenly spread out within the inspection

chamber

2 Larger packages or briefcases should be placed towards the centre of the unit and

processed flat and one at atime

3 Any item screened which shows the presence of anything unusual ie wires electrical

switches batteries etc or which contains high density black materials which cannot be

penetrated should betreated with extreme caution

4 If the item appears suspicious security staff should be alerted and the appropriate security

procedures implemented

SCANNA strongly recommend that users of X ray inspection equipment implement proper

security procedures for dealing with suspect packages

We also recommend that operators have appropriate training in the recognition of suspect

packages and X ray image identification Contact SCANNA or your local policelLaw

Enforcement Agency for advice on suitable courses

Be sure to display contacts and appropriate emergency telephone numbers adjacent to the uniL

16



MAINTENANCE

I
I

I
The SCANMAX 20 contains no user serviceable parts other than lamps and fuses For reasons of

safety maintenance ofthe unit should be Uldertaken by a traiued engineer at least once a year duriug

which the security integrity and levels of all components should be checked A radiation leakage

check should be carried oul using a calibrated radiation level monitor please contaCt your service

representative or SCANNA MSC Ine for most maintenance needs A few common procedures are

described below and all should be referred to your service representative

Refer any further problems to SCANNAMSC Inc procedures listed in this section include

Line grounding and regulation
Fuse replacement
X ray source replacement
Door Adjustment
Camera adjustment and cleaning

Testing for radiation leakage

SCANNA MSC Inc does WI lJSSume ony iGbility for dGmoges resulting from system ms4ificotions

performed by the customer

Line Groundinst and Restulation

Regulation
When the unit is energised the line voltage should drop no more than 5 at the wall outlet Any

further drop indicates that your AC power source needs to be upgraded

Grounding
A three pin plug should be used with a suitable earth or frame groUld If this groUld is not at actual

earth potential ashock hazard can exist For this reason it should be checked and if possible outlets

with ground fault interruption should be used

Warning
Always disconnect the power cable when working on the tube head or controller Line voltage

can be present at the controller when the key switch is not activated

Fuse Replacement

Below the mains ioput socket for the power cord at the rear ofthe Ulit is a fuse holder It is coveredby

a rectaJlgUIar piece ofblack plastic which is part of the holder Pull outward on this holder Ultilthe

fuse is exposed Replace with a IS amp 230V 2 AG style Slow Blow fuse An extra location is

provided where a spare fuse can be kept if needed If the fuse blowS repeatedly call your service

representative

17



X ra Generator and Controller Re Iacement Trained Service Personnel Onl

In the event of failure quote the Serial number of both the unit and the faulty x ray generator

must be given to SCANNA to ensure that the correct replacement will be supplied

If a Controller replacement is required the Serial number of both the unit and the x ray

generator must be given to SCANNA to ensure that the correct replacement will be supplied

This allows the Primary voltage tube current and the fIlament resistance to be selected in the

software and it insures that factory presets have been observed Contact SCANNA if alternate

arrangements need to be made To replace the x ray generator and controls follow the procedure

below Read safety precautions listed elsewhere in this manual before proceeding

S1 Warning disconnect the power Remove the cover atthe top ofthe unit

Disengage the wiring connections carefully from the x ray source

S2 Loosen the x ray generator by unfastening the four screws holding it in place

S3 Disconnect the in line plug socket to the x ray source Early models may require the

connections unsoldering ensure that anote is made ofthe connections

S4 Remove the x ray generator from the case

Caution The x ray generator is heavy two persons are required for this task

S5 Pack the x ray generator in a shock resistant shipping carton so that the ceramic and glass parts

ofthe system do not become damaged Note any compression or shock to the outside ofthe

tube head container is transferred directly to the glass envelope of the X ray tube

To install anew x ray 2enerator repeat the process but in reverse

S1 Install the new x ray generator and bolt down

S2 Reattach the connections to the x ray generator

S3 Refit the top panel ensuring the earth lead is re connected

Controller Removal

S1 Ensure that the unit is disconnected from the mains supply

S2 Remove the rear connection panel Eight screws

NOTE The Controller is isolated via apanel interlock switch by this action

S3 Note the position ofthe connections and disconnect

S4 Remove the Controller by removing the four mounting nuts taking care not to misplace the

nuts or the insulators

18



Fit the new Controller in reverse order

81 Fit the PCB

82 Refit the connectors to the PCB

83 Refit the rear connection panel and test the unit Check the panel interlock for correct

operation

I

i

I
1 Door Ad ustment This must be carried outb service re resentative

To re seat the door in case of mechanical trauma or accidental loosening of screws use the following

procedure

81 Loosen screws onright side ofdoor and back out the set screws until flush with the hinge

82 Lift the door and secure the screws This should eliminate radiation leakage at the doorBe

sure that the plunger interlock on the door is not damaged

83 Re tighten screws to fix position Tighten set screws to ensure that setting does

not change Set screws can also be used to provide a very slight adjustment from left to right if

needed

84 Test for radiation leakage and correct as needed You must reject the unit at this point ifevels

of 1symbol 109f Symbol s 11f18v hr are exceeded

Final re seating of the door should be performed in conjunction with radiation testing to ensurethat

proper fit has been achieved Door fit was correct upon shipping ofthe unit from the factory if proper

installation instructions have been followed

The attached Maintenance Report Sheet should be completed by the engineer carrying out the

maintenance

Camera Adjustment and Cleaning

Disconnect the unit from the mains supply

If carrying out adjustments in the bottom of the unit to the camera and its lens whilst the unit is

energised be sure to keep all parts of the body and metallic tools clear ofthe Isolating transformer and

any wiring

The camera is accessed by removing the front control box

Three screws on the base ofthe control box are removed and the box carefully lifted taking care not to

put tension on the connections to the control panel

19



The camera DUlY be pointing npwards and lberefore lbe lens may after aperiod oftime JeOOme dusty

It is recommended that any loose dust on lbe lens should be initially orally blown off and lbenclean

lbe lens using aproprietary lens or spectacle cleaning clolb ensuring that lbe lens is not scratched

The lens is normally kept wilb lbe apertorewide open fl 6 If the nnit is to be checked wilb lbe side

panel off close lbe lens until lbe image on lbe screen is suitable1lemember to return to fI 6 before

replacing the side panel The camera liens can be focused on its own image reflected from lbe lead

glass in the base ofthe inspection chamber

Refittbe access panel after adjustments ensuring that the earth strlps are refitled to lbe panel

Testinl for Radiation Leaka

To complete an accurate radiation leakage test follow lbe detailed instructions on lbe enclosed

radiation leakage fonn

WARNING
This can only be accepted when performed by a qualified technician using an approved radiation

meter

20



View offront panel

It

uP

JI

View ofrear panel

l
i

From Left 1

2
3

4

5

Mains input with fuse under

Mains isolating switch

Mains for Monitor if applicable
Remote X ray On

Video Out
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View ofcontrollerwith rearpanel open

View ofgenerator showing top panel interlock
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NUUNTENANCEREPORTSHEET

Customer
Site

The Ionising Radiation Regulations 1985 and the Approved Code ofPractice regulate the use of

the equipment s listed this report and attached Radiation Test Certificate comply with the

requirements ofthe regulations

I Equipment

I Item I Check

I Serial No

I Result I Comment

1 Check Indicators

2 Check switch operation
3 Check door operation and interlock

4 Oean equipment internally

5 Check X ray generator
6 Check tube current

7 Check all connectors

8 Check timeroperation
9 Check all panels are secure

10 Check monitor controls

11 Check camera operation
12 Carry out radiation check

13 Oean equipment externally

14

Comments

Engineer
Customer

Date
Date

23
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I SCANNA MSC LIMITED

CRITICAL EXAMINATION REPORT

Customer
Unit Serial No

Order No
X ray Source Serial No

Date

1 Radiation emission levels are not to exceed 1 Svhr at any inspection point

Front

Area Front Panel Readings

No Name

Left 1

Area Left Side Panel

N Name

o

1 Front Panel Vertica1

Seam

2 Left Side Panel

3 Bottom Edge

Readings

Highest Reading

18 Front Panel

18 19 Viewing Boot

20 Control Panel

21 Bottom Viewer

Panel

19 21 22 Bottom Edge

20 Highest Reading

2

3

Area

Back No

4 5 4

5

6 6

8 7

7 8

9

I 9 I 10

10

Back Panel

Name

Reading

Left Vertical Seam

Right Vertica1 Seam

Top Door Hinge
Bottom Door Hinge
Back Panel

Electrical Plug
Bottom Plug

Highest Reading

Top 23

Area Lid Reading

No Name

23 Back Lid Seam

24 Right Lid Seam

25 Front Lid Seam

26 Left Lid Seam

26 24

Highest Reading

25

Right

Area Right Side Panel

No Name

11

Reading

17

Top Right Side

Panel

Top Door Seam

Door

Bottom Door Seam

Bottom Right Side

Panel

Front Panel

vertical Seam

Bottom Edge

Highest Reading L

Radiation Monitor Used

11

13

12

13

14

15
Serial Number

12

14 16

15
All readings are shown in symboll09 f Symbol s 911 Svhr

1 Ii 17
In speeted By
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Physical Specifications

Inspection Chamber size

Door Opening

Imaee Area

Sbippine Dimensions

Power Requirements

X Ray Source

Resolution

Radiation Safety

Climatic Conditions

Control specifications

Duty Cycle

SPECIFICATIONS

Height 107 cm 425 inches

Width 55 8 em 22 inches

Depth 52 cm 204inches

Weight 160 kg 3521b

Height 48 cm 20 inches

Width 49 cm 19 inches

Depth 45 em 17 inches

Height 41 em 16 inches

Width 44cm 17 inches

Depth 41 cm 16 inches

Width 48 em 20 inches

t
i

M

I

130 x 80 x 70 cm 51 x 31 x 27 inches

Weight 169 kgs 372lbs

110VAC 10 60 HZ Single Phase

Focal Spot
Anode Angle
Anode Type
Kvp
Tube Current

Cooling method

15mm

35 degrees
Stationary
65 KV 85KV max

7 mA 20mA max

Oil cooled

36 AWG

Complies with all current radiation regulations

0 400 C

Maximum humidity 95 non condensing

Front Panel Key switch Exposure Switch X ray On

power On Light X ray On light

System Ready

power Electronics Auto linevoltage compensation
Inverse suppression network

ma Stabiliser Interlock input foot switch input

110 v AC Line in

X ray generator Control panel connectors

100010

25



Catnera Specifications

Pick up device 12 Interline Transfer CCD

No ofElements
795 h x 595 v 473025

Sensing Area
4 9 rom x 3 7 rom

Scanning System
CCIR SVGA

Sync System
Internal

Resolution
752 X 582

Lens Mount
C Mount

Minimum illumination 0 02 Lux F14 Output Voltage will work to O Ollx

Cpu BOARD
2MB DRAM 512KB Flash 30 150 MIPS

Video Output
Monochrome CCIR

Colour SVGA

Ambient Temperature
20symbol17 6f symbol Is ll5OC 55symbol 176f symbol Is

1150 C less than 95 non condensing

power Requirements
12 vnC

power Consumption
18 W

Weight
250 gm 146 Ibs

Dimensions
120 x 50 x 35 rom

26
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1
1

I

1
1

1

CCD CAMERA

The VC2l camera has been specifically modified for use with the Scanmax 20 camera system

and care must be taken when handling the camera and the lens mountings to ensure that

connection of the multi way connector is not damaged or broken

PRECAUTIONS
Do not aim the camera towards the sun or extremely bright object

Do not touch the CCD imager which is very sensitive and not user serviceable

Do not attempt to disassemble the camera unnecessarily There are no user serviceable

components inside

FEATURES

High sensitivity in a low light level down to 0 02 lux for excellentpicture quality

Picture burn in does not occur

Excellent immunity to vibration and shock

The camera interface uses solid state components and requires no periodical maintenance work or

replacement of components during normal use

ADJUSTMENTS
The only adjustment available is the lens aperture and focus

A live image display mode is provided to allow for easy installation of the camera In this mode

the camera operates as astandard camera displaying a live image on the monitor This mode is

used for setting the camera into its correct position and setting the focus Live display can be

activated by switching the set up line and will stay in that mode until the x rays are cnergised

when the camera automatically reverts to normal operation

27
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WARRANTY

NOTICE

If merchandise is delivered in damaged condition do not reject shipment Purchaser must have

the driver note the damage or the fact that possible damage exists and inspeCtion wi11 follow or

any shortage or overage and sign all copies of the freightbill duly noted as damaged PurchaSer

examine for concealed damage as soon as possible Notice of freight claim must be given to

camer within 5 days of delivery Damaged merchandise and paclaging must be retained until

inspeCted by camer Seller shall not be responsiblefor any losses sustained due fD Purchaser s

foUure fD comply with thisfreight claim procedure Seller s invoice must bepojd infull when

due irrespective ofpendingfreight claim

THIS SHIPMENT LEFT OUR FACTORY IN PERFECT CONDITION

REPAIRS
A one year warranty is provided 00 the labour performed and any new parts installed by service

teChnician at SCANNA spremises This warranty is limited to labour performed and parts installed in

the repair of aspecifically identified problem and does not cover othetproblems which might develop

within the same X ray unit at another time

Transportation to the factory or service centre is to be prepaid and is the responsibility of the

purchaser Shipment must not be made without filSt gaining authorisation from SCANNA or its

agent

IMPORTANT NOTICE

Damage occurring due to operation or installation ofthis machine in amanner other thaJthal

detailed in this manual will void the warranty

Any type of damage to the fluoroscopic screen will notbe covered

Damage resulting from exceeding the duty cycle will notbe covered

Damage resulting from improper adjnstment of the head or controller by anunqualified

technician as approved by SCANNA will not be covered



J1J6136 8LAAJ l

CRIME PREVENTION ADVICE

Bombs in the Post
Be Alert

Look for the unusual

Shape Wrapping Writing

Size Grease Marks Spelling

Thickness Postmark Unsolicited mail

Scaling Signs ofwire or batteries Wrong name title or

address

Ifyou are suspicious

DON T
DO

1 Don ttry to open it 1 Keep calm

2 Don tpress squeeze or prod it 2 Look for sender s name on the

back

3 Don tput it in sand or water 3 Check with the sender

4 Don tput it in a container 4 Check with the addressee

5 Don tlet anyone else do one of these

Still think you have got one Leave it where found

Evacuate the room

Lock the door and keep the key

Send for the security officer and

INVOKE YOUR EMERGENCY PROCEDURES OR TELEPHONE THE POLICE

29
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S ANNA

CRITICAL EXAMINATION REPORT

Customer

Customer Order No Location

Equipment Type Serial No

20 cc S7
Options

We conftrm that the equipment detailed above has been installed and that all necessary

checks have been carried out correctly and that as of the certificate date the x ray system

described below conforms to the current Radiation Safety Regulations of the United

Kingdom as detailed in the
Approved Code ofPractice

The Protection ofPersons against Ionising Radiation arising from any work activity
The Ionising Radiation Regulations 1985

In that the dose rate measured on the surface of the equipment was less than 11lSvhr and that

all indicator lights and operational switches operated correctly

The Radiation leakage was checked using a Mini monitor Type G Serial

Number Q Q2

Certificate Date
r

I L L1

Signature

I1AZZoTTA

S

Inspection Engineer

SCANNA MSC LTD 104 New Bond Street London WI Y 9LG

Tel 0207 355 3555 Fax 0207 355 3556 Email info@scanna msc com Web wwwscanna msc com

The Association of Police and Public
it A member of the Federation
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CRITICAL EXAMINATION REPORT

Customer Equipment Type 20c c

1 S2OrderNo Model SerialNo

T
Date l

1 Scan all seams and JDll1k with an X any areas than the specified limit

2 Radiation levels are notto exceed 1 vhr at any inspection point
3 Writethe readings inthe columns

Area Left Side Panel Area Front Panel

Left 1 No Name Front

1 Front Ponel Vertical Seam

2 Left Side Panel 18

2 3 BottomEdge

Highest Reading
19 20

21

No Name

18 Front Panel

19 Viewing Boot

20 ControlPanel

21 BottomViewer Panel

22 BottomEdge

Highest Reading

3

Back

4 5

6

8
7

19 I
10

22

Area Back Panel

No Name

4

5

6

7

8

9

10

Left Vertical Seam to
Rigbl Vertical Seam 0
Top DoorHinge c
BottomDoorHinge

Back Panel
0

Electrical Plug

BottomPlug

Highest Reading

Area Lid

No Name

23

24

Top 23 25
26

Back LidSeam
o l

Rigbl LidSeam
0

Front Lid Seam 4 I

Left LidSeam 0

Highest Reading r

26 24

25

Area Ri2ht Side Panel

Right No Name

11 11 Top Right Side Panel Readings carried outusing Radiation Monitor Type

12 Top DoorSeam

12 13 Door Minimonitor 900G SerialNumber oltC O1

14 BottomDoorSeam

13 15 BottomRight Side Panel Allreading shown are in pSvhr

14 16 Front Panel Vertical

Seam

15 17 Bottom Edge

16 17 Highest Reading e

As part of this examination the warning indicators and safety interlocks have been checked and found to he

Junctioningsatisfactorily

Approved BY



SCANMAX 20

QUALITY CERTIFICATE

SCANMAX 10 Camera

X ray Generator

Voltage

ControUer Serial No

T0ft

0

Mechanical Check

Unit wiring layout checked and termination correctly fitted

X ray source secured correctly

Transformers secured correctly

Mirror secured correctly

Door fitted correctly

Generator check for oi1leaks

All screws fitted correctly with flat spring washers

Checked By

Operational check

Controlopmltional

Lights opmrtional
Pushbuttons operational

Image centred in viewing area

Zoomand colour functions operational

Door Interlocks functioning correctly

Top Panel Interlock functioning correctly

Rear anellnterlock functioning correctly

Camera functioning correctly

Monitor functioning correctly

Checked By

JL1J L 1 t

Serial Number

X Ray Tube

Frequency

Software Issue

S n

S M

Sheet 1 of3

2

0 H

X RAIS

Yl

xe

YC



SCANMAX 20

QUALITY CERTIFICATE

Final Check

All panels fitted correctly

Paint finish appearance and texture

All screws correct and secure

Radiation check Ex ation report attached

Checked By

Label Check

Identification and serial numberplate

Voltage Mains Input

Voltage Monitor output

Warning

Radiation Trefoil

Scanmax IS Zo

X ray ON lens above door

System Ready in green lens on front panel

Checked By

Al l A IVl L J JI

Sheet 2 of3

Me

s

Rear Panel

Above mains input

Above mains output to monitor

Top ofrearCQnnection panel

Rear oftop panel

Above door opening

Top left offront panel

YGs
IF

Yo

yss

n



SCANMAX 20

QUALITY CERTIFICATE

Packing Check

Manual

RadiationCertificate

Final Inspection Certificate

Mains Cable

Keys Two

Monitor

Mouse

Video Cable

Inspected By

Sheet 3 of3

S Date IlI ccn
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COMMUNICATIONS ELECTRONICS COMMAND
AND

FORT MONMOUTH
RADIOLOGICAL PERMIT

In reliance on statements and representations made by the applicant authority is hereby granted to receive
utilize and store the materials and or devices in Item 5

1 ACTIVITY GRANTED PERMIT 2 POC RESPONSIBLE INDIVIDUAL

TECOMNinnell Services

P O Box 60 Bldg 286 Russell Hall

Fort Monmouth NJ 07703

Gregory Kucharewski

3 PERMIT NUMBER 4 EXPIRATION DATE

180A 20 March 2002

5 MATERIAL DEVICE 6 CHEMICAL
PHYSICAL FORM

7 ACTIVITY

Desk Top Cabinet Security X Ray Screening
System Fitted with Colour Camera

Model SCANMAX 20 CC
Manufactured by SCANNA MSC Inc

Sarasota FL

N A N A

SN SR3151

BC 2678M

8 CONDITIONS

a The SCANMAX 20 CC listed in item 5 is used to x ray letters packages mailed to Fort Monmouth

b Authorized place of use is Building 2700 Myer Mail Center Room 1B401A

c The SCANMAX 20 CC x ray machine win be utilized under the supervision ofthe Fort Monmouth

Radiation Safety Officer and lAW theOperating and Maintenance Manual Issue 1 as provided with the

Radiological Permit Application for the SCANMAX 20 CC dated 15 February 2000

APPROVED
DATE 5 December 2000

Jfz
JOSEPH M SANTARSIERO
Fort Monmouth

Radiation Safety Officer

Page 1 of2



U S ARMY

COMMUNICATIONS ELECTRONICS COMMAND
AND

FORT MONMOUTH
RADIOLOGICAL PERMIT

SUPPLEMENTARY SHEET

PERMIT NUMBER 180B EXPIRATION DATE 20 March 2002

CONDITIONS

d Authorized users shall weara whole body dosimeter when operating the SCANMAX 20 CC x ray machine

e The SCANMAX 20 CC may not be removed reconfigured or modified in any manner

f Notify the CECOM Directorate for Safety Attn AMSEL SF RE Fort Monmouth NJ 07703 5024 Voice
732 427 3112 extensions 6427 6405 or 6444 as soon as practical concerning any administrative or technical

changes to the Radiological Permit Application for the device listed in item 5 to include procuring additional
devices

g The SCANMAX 20 CC shall be surveyed annually for leakage

h Unless specifically provided otherwise the device listed in item 5 shall be possessed and used lAW statements

representations and procedures contained in the Radiological Permit Application dated 15 February 2000 signed
by Gregory Kucharewski TECOMNinnell Services TVS

i Delete and add personnel as stated in the Application for Amendment to Permit Number 180B dated 10 July
2000 signed by Gregory Kucharewski TVS

j Delete and add personnel as stated in the Application for Amendment to Permit Number 180B dated 28
November 2000 signed by Gregory Kucharewski TVS

Page 2 of2



Check One Date 11 J y ff

RADIOLOGICAL PERMIT APPLICATION

Initial Permit Application7 Application for Amendment to Permit No 10b
Application for Renewal of Permit No

1 To CECOM Dir for Safety 2 Organization Applying for Permit
AMSEL SF RE IEco t i Vte SQIII CeS

Htt IIFt Monmouth NJ 07703 PO i bo 13 7 2 b CR sseJl

lbv tJtO wtu4 I lJ 0 77 0 3

3 Radiation Area Supervisor Name G O 7 I k ew 5 lt

4 Radioactive Material N

Element Mass Number Chemical Form Physical Form Activity mCi

5 Other Sources of Ionizing Radiation Producing Devices S rJ 5R 31 53

C KvP 7MftJ o e e 5 Be lb7 7 M

C6 1 tL L 5 ru be Y475ILo

6 Authorized Users

Note Attached Radiological Permit Supplement must be filled out for each person listed below

DQ Ie te S lA 2av e Ct tej I
IUS

cld Os VVloV d Voj IIVS Kw 13 oB

Page 1 of2



RADIOLOGICAL PERMIT APPLICATION

7 Location where source s of ionizing radiation wiD be used Bldg rm

7b I MC e q kVl tv1CtfVt Yo S P J7 7 b

8 Describe procedure s in which radioisotope s apdor other sources of ionizing radiation wiD be

used or attach current SOP

e e APvcJcQJ vvt U

9 Describe laboratory facilities and equipment cntainers shielding fume hoods protective
clothing etc

s CDho V e TL e V bel

10 Signature ofDirector of R poJlsiblelndividu U

Name CLvew S l I Signature cv

CECOMDirectorate for Safety USE ONLY

Instrumentation No n re1 u e

Dosimetry Pf v
l eA bl Ctj fV O r Dr SrJdl

Approved by

Date

61k1
JJQOReviewed by

vV

Date L cv

Page 2 of2



Last
OrVir VL I
First

Radiological Permit Application Supplement

Middle

List below your training and experience with radioisotopes and or other sources of ionizing radiation

1 Training

Where Trained Duration of Training On the Job Formal Course

7 1 rt11i iet hOGLV
NO YES NO

YES NO YES NO

YES NO YES NO

2 Experience

Isotope or Maximum Amount or

Other Source s Description of Source Location Duration Type of Use



RADIOLOGICAL PERMIT

In reliance on stat ents and representations made by the

applicant authority is hereby granted to receive utilize and
store the materials and or devices designated in it 4

1 USER Richard Sartore

E PSD ARL

ATTN AMSRL EP RA

BLDG 2700 RM 4D206

2 PERMIT NUMBER 073

3 EXPIRATION DATE 1 NOV 95

4 MATERIAL DEVICE

SCANNING ELECTRON

MICROSCOPE SEM
AMRAY Model 1700

5 CHEMICAL PHYSICAL FORM

N A

6 ACTIVITY

N A

CONDITIONS

1 Facility to be surveyed on an annual basis by CECOM Safety
Office

2 Device may not be removed or reconfigured without first
informing and receiving permission from the installation
Radiation Protection Officer

3 No unauthorized personnel allowed in room when SEM is in

operation

4 System to be used IAW SOP provided with permit application

APPROVED DATE 1 NOV 92



RADIOLOGICAL PERMIT APPLICATION

Check One Date l lei 1
Initial Permit Application

Application for Amendment to Permit No

Applications for Rene al of Permit No

1 To CECOM Safety Office 2 Organization Yin
tAHSEL SF RER for Permit E 1 rlHtJ eSTFT MON NJ 07703 471 1ANlSHL c p 4

ff dlM4C 7703 J
3 Radiation Area Supervisor Name EIJUII B If

4 Radioactive Material 11 A
Element Mass Number Chemical Form Physical Form Activity mCi

5 Other Sources of Ionizing Radiation Producing Devices

9C Ul 1 EICC ft IlLct3CdI6 MRI tJ Atcle d 1 4 3611

6 Authorized Users

Note Attached Radiological Permit Supplement must be filled out

for each person named below

7Ge aJ c SARTOKf

I



7 Locations where source s of ionizing radiation will be used

Bldg rm 11 P d

P tejel Certfer I OOJrl 1 o1c

x tfJ2J I o 55
s Describe procedure s in which radioisotope s and or other

sources of ionizing radiation wi11 be used or attach current SOP

6 1 ftan wYVP Sof

9 Describe laboratory facilities and equipment containers

shielding fume hoods protective clothing etc

pA

10 Signature of Director of Responsible Individual

Name JasepJ A ki5 V Signaturecr n cr
CECOM SAFETY USE ONLY

Instrumentation 1lA 02

Dosimetry NYV

Approved

Date l octq
2 9 OCT 19

Reviewed

Date



Radiological Permit Application Supplement

Name SMi70RE
Last

ciuj
First

C
Middle

List below your training and experience with radioisotopes and or other
sources of ionizing radiation

1 Training

Where Duracion On the Job Formal Course
Trained of Training Circle Circle

M ell err Ce r 24 S NO YES NO

YES NO YES NO

2 Experience

Isotope or Maximum Amounc or

other Source s Description of Source Location Duration Type of Use

z Et ovI 3t1Kbl 4c J L lIo4lf IA k Cl 3 jIlA It Jr tCJJJ



STANDING OPERATING PROCEDURES
ELECTRONICS TECHNOLOGY AND DEVICES LABORATORY

SOP NO

TITU OF 8Y8TBI OR N

IIt

NO iI If

9 vz7 e L
1u f

I
l1cC ern

lC c 2 IOC 7 SARToIt

DIY1 EXmmON X 22t I

ht
lATE OF IiIIILlCATION



STANDARD OPERATING PROCEDURE

TITLE Standard operating Procedure for AHR 1700 Scanning Electron

Microscope

1 STATEMENT OF WORK The scanning electron microscope is to be used
for visual inspection of microelectronic devices and materials

2 HAZARDS INVOLVED There are no known hazards with a standard

scanning electron microscope when operated as designed The vacuum

system and high voltage circuits are safety interlocked provided the

equipment is operated in a normal manner

3 PROTECTION STANDARDS LIMITS Equipment is required to be operated
in an environmentally controlled room to prevent damage i e

temperature between 650F and SOoF and humidity between 25 and 50

percent relative humidity

4 SAFETY CONTROLS

a Enaineerina Controls All vacuum system and high voltage
circuits are safety interlocked to prevent damage to equipment or

operator

b Procedural Controls

1

turning on

gauges and

Assure th t vacuum chamber press re is
console power or operating microscope
interlock lights

low enough before
Monitor vacuum

2 Assure that all safety and interlock precautions are

functioning before operating microscope

5 SEOUENCE OF OPERATION

a

b
Insert sample in vacuum chamber
Start vacuum pump down cycle
Turn on console power when vacuum gauge is reading low
enough pressure and safety interlock vacuum light indicates go
ahead
utilized microscope in normal operating mode
After work is finished turn of console power
Vent vacuum chamber and remove sample

c

d

e

f

6 EMERGENCY PROCEDURES All accidents

Safety Office within one hour

H1 91
911

446S4 42222

75366

are to be reported to the

Fire Department
First Aid

Security
Health Physics

Police 911

Nurse 444S4

Bldg Mgr 4423S 42981



NOV 30 1992 14 28 FROM ETDL SLCET RR TO j5427161 P J2

ENDORSEMENTS

uaMlTTID ISY tiLL
SIGNATURe 7t d

T e

k 0dO

if1J
fM

REVEWED BY
8GNRURI 180fl

1o ifC1
D

IIRANCH CHEF

sLe

l D Gd ATJ DI DIRECTOR

t gc
ATE

A oveD BV
8IGNRURI TDl SAPtTY OIIICE DRe

81C1NRURI LAlICOM MPeTY
0 DAII

8IGNAIUN oeOOllIlAPETY DIIrI

I HME 11IM AND UNIl rAND THE CONTINT8 OP SOP NO

1 tI R IIOILOW THI OCEDU WHIN L D lnOllllUlrlON
AIlD DATa

r



NO J 30 1 592 14 28 FRO i ETDL SLeET RR TO 95427161 F 02

ENDORSEMENTS

UBMlTTID BV 1iLL
SIGNATURe

cuJ
T E

Ii F

Z
REVEWED BY fWr

SIGNATlME lIIIPEAVI80R Inif1flD E

IIRANCH CHEF
bt

D

C l Q L
DI DIRECTOR

JJj gc
dATE

A OVID BY
SIGNATURE ETDL SAFETY OFIICE DArE

8IGNATURE LA8COM MFETV OIl DATI

8IGNATR OECOII lIAFETY OFAOE DAT

HME MAD AICJ IIND STAND THE CONTENTS Of SOP NO

1 TO IIOLLOW THI OCBXJIlI w pll ra JCl na OPERArION
8ICIN AIoD DATllz

TOTAL P 02



ME BiZ

A 4i 51
RADIATION

celmiL 4D 20

1700
SURVEY

k1

0 00

Oc 00
00000000
00 0 0 0 0 0 0

iBK000 0

G
0

j j

Legend Contact reading
o Wipe Location

Background 0 l mR hr

SOP

Postings

v Dosimetry ReqUirements

Section 206

ACaution Radioactive Mat l

Caution Radiation Area

Caution High Rad Area

NRC Form 3

Notice to Workers

COMMENTS All readings are in mR hr at waist level 36 unless
otherwise indicated

Survey instrument E oER LoH KDL

Calibration Due Date 13rt1 1 q

Surveyor

kLL
1A1ci2 0

Serial 551l

Date 7 c 9



RADIOLOGICAL PERMIT

In reliance on statements and representations made by the

applicant authority is hereby granted to receive utilize and

store the materials and or devices designated in item 4

1 USER Richard Sartore

Physical Sciences Dir ARL

ATTN AMSRL EP RA

BLDG 2700 RM 4D206

2 PERMIT NUMBER 073

3 EXPIRATION DATE 1 MAY 97

4 MATERIAL DEVICE 5 CHEMICAL PHYSICAL FORM 6 ACTIVITY

Scanning Electron

Microscope
AMRAY Model 1700

N A N A

CONDITIONS

1 Facility to be surveyed on an annual basis by the CECOM

Safety Office

2 Device may not be removed or reconfigured without first

informing and receiving permission from the installation
Radiation Protection Officer

3 No unauthorized personnel allowed in room when the

SEM is in operation

4 Personal dosimetry is not required for operation of the

SEM

5 System to be used lAW SOP No SEM l dated 13 FEB 95

jJJ1 p
1PH SANTARSIERO s4rr

Chief adiological and

Environmental Division

Radiation Protection Officer

DATE 1 MAY 95



RADIOLOGI PEllMIT APPLICATION

Check One
Date c2 4la l 9

Initial Permit Application

Application for Amendment to permit No

Applications for Rene al of Permit No 73

1 To CECOM safety Office 2 organization APPl ing
AMSEL SF RER for Permit PS D h j ResejJ t L h

FT MON NJ 07703 Al5 L Ei

3 Radiation Area supervisor Name r J11 lA 0703 c Of

Ed J 13 Ii AKTdr

I

i adioacive Mater al IV
i

I Elemen Mass Number Che1n1cal Form Physical Form Activity mCi

L

5 Other Sources of Ionizing Radiation Prod cing Devices

E LLe 1 l1ek

r
Alt1 R U

I e2IIU1LL1

C1tf
CLU 30kV

6 Authorized Users

Note Attached Radiological permit supplement must be filled out

for each person named below

1 cizri C IrRTN



7 Locaions where source s o on z ng radia ion w ll be used

Bldg
l1j Cefll tr RoC tYlL I d V

1 f22c IJ CtI C

a Describe procedure s in which radioiso ope s and or o her

sources of ionizing radiation will be used or attach current SOP

M t1aJ fvw Orc 4 1 Y1ad OV1AvP qcp
9 Describe laboratory facilities and equipmen con ainers

shielding fume hoods protective Clothing etc

II
10 Signature of Direc or or Respcns ble ndiv dual

Signatur R Q i
CECOM SAFETY USE ONLY

Instrumentation Nr51v jUir r Ahe r4ftl

Name GsKi 4 Ket

Dosime ry IV5YlV fovrrL ll

Approved by

w Date

Date

J Afrq5
k

Reviewed by



Radiological Permit Application Supplemen

NaJlIe gAR1ItfE
Las

i2 Lvj
Firs

t
Middle

List telow your training and experience with radioisotopes andlor other

sources of ionizing radiation

1 raining

here

I
Dura cn On the Job Formal Course

Trained Training Circleof I
Circle

IIf 1 Lc
ntI c2 cLLt

NO YES NO

I YES NO YES NO

2 Experience

Iso oe or

I
Max mum Amoun or I I

other Source s Description of Source I Loca ion Duralion Type of Use I

I I

kelt ovl j JtIIle 1r i i trPl 1S rf1 I 30cttv I Z I
II

1

I

I
I



STANDING OPERATING PROCEDURE

SOP NO SiM 1

TITLE Ill 70 5hn

DIVISION BRANCH

PLACE OF OPERATION OR TEST

This standing operating procedure SOP will be in effect for one year from the date of
approval unless sooner rescinded or superseded

No deviation from this SOP will be permitted Whenever the approved method is changedthe SOP will be revised and signed by the Branch Chief Safety Environmental Manager and
all operators

Supervisory personnel will assure that all personnel involved with this SOP including anysubsequent approval revisions have been properly trained and instructed in its provisions and
attest to this condition by requiring them to affix their signature on page II

A copy of this SOP will be posted at the job site at all times

BRANCHC j t1L K
1tPJ B fAk 1vI

Printed Typed Name

APPROVED

7 ti zlt jt
MICHAEL R WALTERSCHIED
Safety Environmental Manager

DATE 15 Ch 0 i

f fb i6EXPIRES



SOP NO SE r

SUBMITIED BY teL AR ioRF
Printed Typed Nam

Signature

7Jl S c s I
Titl

ie 8 1ft
Date Submitted

SIGNATURES

I have read and understand the contents of SOP No SEfIi f Further I agree to follow
all these procedures when performing this operation test

Silnature Date



usARMY RESEARCHLABORATORY

TITLE OPERATING PROCEDURE FOR AMR 1700 SCANNING ELECTRON MICROSCOPE

I STATEMENT OF WORK The scanning electron microscope is to be used for visual inspection of

microelectronics devices and materials

2 HAZARDS lNVOLVED There are no known hazards involved with the operation ofa standard

scanning electron microscope when operated as designed The vacuum system and high voltage circuits

are safety interlocked provided the eqnipment is operated in the normal manner

3 PROTECTION STANDARDSLlMlTS Eqnipment is required to be operated in an environmentally
controlled room to prevent damage ie temperature between 65 F and 80 F and humidity between 25 and

50 percent relative humidity

4 SAFETY CONTROLS

a Enlineerine Controls All vacuum system and high voltage circuits are safety interlocked to

prevent damage to equipment or operator

b Procedural Controls

1 Assure thatvacuum chamber pressure has reached operating point less than I Torr before

turning on the electronic console power and operating the microscope Monitor vacuum gaugesfor correct

pressure and insure that all interlock lights are green

2 Assure that all safety and interlock precautions are functioning before operating the scanning
electron microscope

5 SEOUENCE OF OPERATION

a Insert sample in vacuumchamber properly secured to movable stage with set screw

b Startvacuum pump down according to instrument operation manual supplied by manufacturer

c Turn on console power when vacuum gauge is reading low enough pressure less than I Torr and

the safety interlock lights are green
d Operate the scanning electron microscope as directed in the manual provided by the manufacturer

e After completing work on the microscope turn offconsole power
f Vent vacuum chamber and remove sample

6 EMERGENCY PROCEDURES In event of emergency shut off electrical power to unit and close all

gas valves

All accidents will be reported to the SafetyEnvironmental Office within one hour

SafetyEnvironmental Office

M Walterschied 44936

Fire Department 911



RADIOLOGICAL PERMIT

In reliance on statements and representations made by the

applicant authority is hereby granted to receive utilize and

store the materi ls and or devices designated in item 4

1 USER Richard Sartore

Physical Sciences Dir ARL

ATTN AMSRL EP RA

BLDG 2700 RM 4D206

2 PERMIT NUMBER 074

3 EXPIRATION DATE 1 MAY 97

4 MATERIAL DEVICE 5 CHEMICAL PHYSICAL FORM 6 ACTIVITY

Scanning Electron

Microscope SEM

Model ISI WB 6

N A N A

CONDITIONS

1 Facility to be surveyed on an annual basis by the CECOM

Safety Office

2 Device may not be removed or reconfigured without first

informing and receiving permission from the installation

Radiation Protection Officer

3 No unauthorized personnel allowed in room when the

SEM is in operation

4 Personal dosimetry is not required for operation of the

SEM

5 System to be used lAW SOP No SEM 2 dated 13 FEB 95

APPROVED
T SIE 0

ief Radiological and

nvironmental Division
Radiation Protection Officer

J
DATE 1 MAY 95



RADIOLOGICAL pE1lMIT APPLICATION

Check One
Date Jlt1 15

Initial Permit Application

Application for Amendment to permit No

XApplications for
Rene
al of permit No 2i

L To CECOM Safety Office 2 orqanization Applying R h ki
AMSEL SF RER for permit rS D

I ArfYlY es QVc

FT MON NJ 07703 tiilh If I L EP trA
F 1otl AJ e7 X

3 Radiation Area supervisor Name td 2V If HkvYl

i adioacive Mater al ifti
Elemen Mass Number Chmll1cal Form Phys cal Form Activity mCi

5 Other sources of Ionizing Radiation producing Devices

S c 2 ilh Yl5 Iv lrl 1cJ Y7SCOf0
Tv U B

iV U I 0 2 k

6 Authorized Users

Note Attached Radiological permit supplement must be filled out

for each person named below

IC 2 rJ 2 AR To lE



ion zing

Roo 1

radiat on w ll be used

a

Locaions where source s of

Bldg AA CttWey erlfc r

YJ 221 2CiISs

Describe procedure s in which radioisotope s andlor o her

sources of ionizing radiation will be used or attach current

Jt h ful L1 lCIL4 ent cJ of

9 Describe laboratory facilities and equipment con ainers

shielding fume hoods protective Clothing etc

1jd Ob

SOP

vA
10 signature of Direc or of Respons ble Individual

Slgnatu 0 rtJ
Instrumentation

JU10 r M

iflfName osed A
CECOM SAFETY USE ONLY

Dosime ry ILJ I U

Approved

It Date da fJiPr95
k

Reviewed by

Date



Radiological Permi Applica ion Supplemen

Name SARTUIfE
Las

Lv
Firs

c
Middle

List telow your training and experience with radioisotopes andlor other

sources of ionizing radiation

a ning

l1ere

Trained
Dura n

of Training
On 1he Job

Circle
Fo al Curse

Circle

tA el Cn4 I lot I NO I YES 10

I
J

YES NO YES NO

2 Experience

Iso oe or

I
Max mum Amoun or I Io her Source s Descrip ion of sourcel Loca ionl

ElM j 8011 t C cbY 1 i 111t Il
I

Dura ion
I
IType of Use

I

I
I
I
1
I
I
I
i
I

f I Cf2Dt 4
f

I



STANDING OPERATING PROCEDURE

SOP NO 5 II

TITLE E tvf3 5k J1

DMSION BRANCH

PLACE OF OPERATION OR TEST

This standing operating procedure SOP will be in effect for one year from the date of
approval unless sooner rescinded or superseded

No deviation from this SOP will be permitted Whenever the approved method is changedthe SOP will be revised and signed by the Branch Chief Safety Environmental Manager and
all operators

Supervisory personnel will assure that all personnel involved with this SOP including any
subsequent approval revisions have been properly trained and instructed in its provisions and
attest to this condition by requiring them to affix their signature on page II

A copy of this SOP will be posted at the job site at all times

BRANCH c b 4yj f4ti c
EDcLtfv R th4k1M

Printed Typed Name

APPROVED

7 4Jtft I 0MICHAEL R WALTERSCHlED
Safety Environmental Manager

d 0 75DATE

EXPIRES i rb i6



SOP NO Er J

SUBMIITED BY 7e AR ORF
Printed Typed Nam

J
fL

Signature

7j s s I
Titl

Tel B Iff
Date Submitted

SIGNATURES

I have read and understand the contents of SOP No SEf h Further I agree to follow
all these procedures when perfonning this operation test

Silmature l2a



USARMYRESEARCHLABORATORY

TITLE OPERATING PROCEDURE FOR ISI WB6 SCANNING ELECTRON MICROSCOPE

1 STATEMENT OF WORK The scanning electron microscope is to be used for visual inspection of

microelectronics devices and materials

2 HAZARDS INVOLVED There are noknown hazards involved with the operation of a standard

scanning electron microscope when operated as designed The vacuumsystem and high voltage circuits

are safety interlocked provided the eqnipment is operated in the normal manner

3 PROTECTION STANDARDSLIMITS Eqnipment is reqnired to be operated inan environmentally
controlled room to prevent damage i e temperature between 65 F and 80 F and humidity between 25 and

50 percent relative humidity

4 SAFETY CONTROLS

a EllIrineerillll Controls All vacuum system and high voltage circuits are safety interlocked to

prevent damage to eqnipment or operator

b Procedural Controls

L Assure that vacuum chamber pressure has reached operating point less than I Torr before

turning on the electronic console power and operating the microscope Monitor vacuum gauges for correct

pressure and insure that all interlock lights are green

2 Assure that all safety and interlock precautions are functioning before operating the scanning
electron microscope

5 SEOUENCE OF OPERATION

a Insert sample in vacuumchamber properly secured to movable stage with set screw

b Start vacuumpump down according to instrument operation manual supplied by manufacturer

c Turn on console power whenvacuum gauge is reading low enough pressure less than I Torr and

the safety interlock lights are green
d Operate the scanning electron microscope as directed in the manual provided by the manufacturer

e After completing work on the microscope turn offconsole power
fVent vacuum chamber and remove sample

6 EMERGENCY PROCEDURES In event of emergency shut off electrical power to nnit and close all

gas valves

All accidents will be reported to the SafetylEnvironmentaI Office within one hour

SafetylEnvironmentaI Office

M Walterschied 44936

Fire Department 911



RADIOLOGICAL PBRMIT

In reliance on statements and representations made by the

applicant authority is hereby granted to receive utilize and
store the materials and or devices designated in item 4

1 USBR Richard Sartore
E PSD ARL

ATTN AMSRL EP RA
BLDG 2700 RM Oll

fCa 5

2 PBRMIT NUMBBR 074

3 BXPIRATION DAT l 1 NOV 95

4 MATBRIAL DEVICB

SCANNING ELECTRON

MICROSCOPE SEM
Model ISI WB 6

5 CBBHlCAL PBYSICAL PORM

N A

6 ACTIVITY

N A

CONDITIONS

1 Facility to be surveyed on an annual basis by CECOM Safety
Office

2 Device may not be removed or reconfigured without first
informing and receiving permission from the installation
Radiation Protection Officer

3 No unauthorized personnel allowed in room when SEM is in

operation

4 System to be used IAW SOP provided with permit application

APPROVBD orA J d
OS S ARSIERO

Chief Radi ogical Engrg Br
Radiation Protection Officer

DATB 1 NOV 92



yfe EIL Celi ciL

s r1 5 I

RADIATION

Jv c

4C B 1

Legend Contact reading
o Wipe Location

Postings

SOP L
Caution Radioactive Mat l

Caution Radiation Area

Caution High Rad Area

C 205

W7S
SURVEY

Jxiv

D h

It lY

Background 9 z mR hr

Dosimetry Requirements

NRC Form 3

L
Section 206

Notice to Workers

COMMENTS All readings are in mR hr at waist level 36 unless

otherwise indicated

E3 ItW o2

13 rJ qf
cKALG

Survey instrument

Calibration Due Date

Surveyor
1l1

Serial 351
7nOCc UDate



7

RADIOLOGICAL PEmUT APPLICATION

Check One Date J 8J 92
Initial Permit Application

Application for Amendment to Permit No

PPlications for Rene al of permit No

l To CECOM Safety Office 2 Organization Applying A i ttt
AHSEL SF RER for permit Epg 1 rm e5Y

FT MON NJ 07703 tlTW lftK1s lL p Kit

3 Radiation Area Supervisor Name f1tJt1 tJ UTiIJ3 50I

EDwAiD 8 AKIM

4 Radioactive Material A11
Element Mass Number Chemical Form physical Form Activity mCi

5 Other Sources of Ionizing Radiation Producing Devices

S CQA1 8 t7YI Uv I5IIO IS ru ail kV

6 Authorized Users

Note Attached Radiological Permit Supplement must be filled out

for each person named below

M h2r j C SAlTIJtfe



7 Locations where source s of ionizing radiation will be used

Bldg rm
II

IVf e er Ce11 ier J fl Ifl1 L tJ

1Jt dI x lO SS
s Describe procedure s in which radioisotope s and or other

sources of ionizing radiation will be used or attach current SOP

6 a id4tud SOP

9 Describe laboratory facilities and equipment containers

shielding fume hoods protective clothing etc

fi1f
10 Signature of Director of Responsible Individual

Si tur 0 l6
Name vaseA Iee q

CECOM SAFETY USE ONLY

Instrumentation N0 J

Dosimetry l O Y JL

Approved by
Ii

V

Date d1 0 ct9 Q
Reviewed by

2 9 OCT 1992
Date

J



Radiological Permit Application Supplement

Name SIfR7tJf1E
Last

fcJI
First

t
Middle

List below your training and experience with radioisotopes and or other

sources of ionizing radiation

1 Training

Where Duraion On the Job Formal Course

Trained of Training CirCle Circle

M ev c ne d @ NO YES NO

YES NO YES NO

2 Experience

Isotope or Maximum Amount or

other source s Description of Source Location Duration Type of Use
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STANDING OPERATING PROCEDURES
ELECTRONICS TECHNOLOGY AND DEVICES LABORATORY

SOP NO

TITLE OF T TO 011 1DIlOCE

T gcu c j1t I1
ROO NO J FJc2o

I a j
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allANCH
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DWI ION EXTENTION tf22

o

DATE OF IUIILlCATION



STANDARD OPERATING PROCEDURE

TITLE Standard operating Procedure for ISI WB 6 Scanning Electron
Microscope

l STATEMENT OF WORK The scanning electron microscope is to be used
for visual inspection of microelectronic devices and materials

2 HAZARDS INVOLVED There are no known hazards with a standard

scanning electron microscope when operated as designed The vacuum

system and high voltage circuits are safety interlocked provided the

equipment is operated in a normal manner

3 PROTECTION STANDARDS LIMITS Equipment is required to be operated
in an environmentally controlled room to prevent damage i e

temperature between 650F and SOoF and humidity between 25 and 50

percent relative humidity

4 SAFETY CONTROLS

a Enqineerinq Controls All vacuum system and high voltage
circuits are safety interlocked to prevent damage to equipment or

operator

b Procedural Controls

1

turning on

gauges and

Assure that vacuum chamber pressure is
console power or operating microscope
interlock lights

low enough before
Monitor vacuum

2 Assure that all safety and interlock precautions are

functioning before operating microscope

5 SEOUENCE OF OPERATION

a Insert sample in vacuum chamber
b Start vacuum pump down cycle
c Turn on console power when vacuum gauge is reading low

enough pressure and safety interlock vacuum light indicates go
ahead

d utilized microscope in normal operating mode
e After work is finished turn of console power
f Vent vacuum chamber and remove sample

6 EMERGENCY PROCEDURES All accidents are to be reported to the
Safety Office within one hour

Fire Department
First Aid
Security
Health Physics

m WI
116 118 jII
44684 42222

75366

Police 911

Nurse 444S4

Bldg Mgr 4423S 429S1
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RADIOLOGICAL PERMIT

In reliance on statements and representations made by the

applicant authority is hereby granted to receive utilize and

store the materials and or devices designated in item 4

1 USER Melanie Cole

Physical Sciences Dir ARL

BLDG 2700 RM 1B121 123

2 PERMIT NUMBER 030

3 EXPIRATION DATE 1 MAY 97

4 MATERIAL DEVICE 5 CHEMICAL PHYSICAL FORM 6 ACTIVITY

Phillips STEM

EM 420 T SN D647

STEM ATTACHMENT SN D795

N A N A

CONDITIONS

1 Facility to be surveyed on an annual basis by CECOM Safety
Office

2 Device may not be removed or reconfigured without first

informing and receiving permission from the installation
Radiation Protection Officer

3 No unauthorized personnel allowed in room when the STEM is

in operation

4 Device to be used lAW SOP No EC 403 28 APR 95

APPROVED

J ti1l 1l
ief Raoiological and YS

nvironmental Division

Radiation Protection Officer

DATE 1 MAY 95



RADIOLOGICAL PERMIT APPLICATION

Check One Date I J ic

Initial Permit Application

Application for Amendment to Permit No

X Applications for
Rene
al of Permit No f23i

1 To CECOM safety Office 2 organization Applying
AMSEL SF RER for permit JRL
FT MON NJ 07703

3 Radiation Area supervisor Name J1 r dJ 1 W I to

i
L adioacive Mater al

Y 4
Elemen Mass NumJJer Chem cal Form Physical Form Activity mCi

1

5 Other Sources of Ionizing Radiation prOducing Devices

p 1X 1U S l l U Z e uuu 1 vcJyciY1 nuCrv cvIVL ST M

EM Jfc OT SA D6 5TM4TTC CIl1n r SIJ 0115

6 Authorized Users
Note Attached Radiological Permit Supplement must be filled out

for each person named below

11 41 e iA fL

l 40 1 if J ttY



I Locaions where source s of ion z ng radiat on will be used

Bldg

GIr IMLJ 21dJ ItJ 2 123

3 Describe procedure s in which radioisotope s and or o her

sources of ionizing radiation will be used or attach current SOP

SoP 7TJikluej

9 Describe laboratory facilities and equipmen con ainers

shielding fume hoods protective clothing etc

ho du SOP

10 Signature of Direc or of Respons ble Individual

Name Me lan ll Signature J1 hau U d r1

CECOM SAFETY USE ONLY

Instrumentation M

DOSime ry 61 Su r

Reviewed

Approved Date

dj 95

1Vlet 1
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Radiological Permit Application supplement

Name

tJLtA N
Firs

Midclle

List below your training and experience with radioisotopes and or other

sources of ionizing radiation

1 Training

Where

Trained

2 Experience

Dura ion

of Training

Maxilnum Amount

Description ofIsotope or

other source s
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STANIING OPERATING PROCEllllRE

SOP NO EC 4OJ

TITLE STEM Philips EM420

DIVISIONBRANCH EDRDfElectronic Materials Processes and Analvsis

Branch AMSRL EP EC

PLACE OF OPERATION OR TEST Room I B129 123 Mver Center

This standing operating procedure SOP will be in effect for

one year from the date of approval unless sooner rescinded or

superseded

No deviation from this SOP will be permitted Whenever the

approved method is changed the SOP will be revised and signed by
the Branch Chief Safety Environmental Officer and all

operators

Supervisory personnel will assure that all personnel involved

with this SOP including any subsequent approval revisions have

been properly trained and instructed in its provisions and attest

to this condition by requiring them to affix their signature on

page ii

A copy of this SOP will be posted at the job site at all times

BRANCH CHIEF Jd J

KENNETH JONES

printed Typed Name

APPROVED
c2 tS



SOP NO EC 40J

SUBMITTED BY
7
1

Slgnature
LL

Dr M Cole

Printed Typed Name

Research physical Scientist

Title

27 April 1995

Date Submitted

SIGNATllRE

I have read and understand the contents of SOP NO EC 403

Further I agree to follow all these procedures when performing
this operation test

SIGNATURE DATE SIGNATURE DATE

fr C
Y Qr J CfZ

27 if

q 1 1 1

it



IOIY RESEARCII LABOR TORY AIU

SOP NO EC 403

TITLE STANDING OPERATING PROCEDURE FOR STEM Philips EM 420

1 STATEMENT OF WORK The PHILIPS EM420 Scanning Transmission

Electron Microscope is used in two modes It s primary mode is
to do microscopy and analysis on thin foil materials

Applications usually involve electronic materials however any

conducting or semi conducting sOlid phase non radioactive

material can be analyzed It s secondary mode for which it was

modified is for writing nanometer sized structures This is

accomplished by scanning the beam across a resist coated sample
in a pre arranged fashion

2 HAZARDS INVOLVED Because of the presence of high voltages
as high as 12 000 Volts and possible generation of x rays

special safety precautions must be taken by those personal
operating and maintaining this system The machine has been

surveyed while in operation and no stray x rays have ever been

detected This SOP is to be considered a supplement to the

PHILIPS EM420 operations Manual Before anyone may operate the

PHILIPS 420 STEM they must be thoroughly familiar with the

operations manual and this SOP

3 PROTECTION STANDARDS LIMITS In the routine operation of

this microscope there is no contact with any type of volatile

chemical Procedures before and after may require additional

precautions

4 SAFETY CONTROLS The system has the following engineering
and procedural controls

a Enqineerinq Controls

1 Interlocks System interlocks are instituted with this

instrument to prevent accidental contact with High voltage The

high voltage will shut down if the vacuum gets too low or if the

column or gun chamber is tampered with It always must be

manually switched on after a failure However if interlock

system appears not to be working do not use system and call for

qualified service For details on the safety interlock system
please refer to the PHILIPS EM420 operations manual

2 Shieldinq The high voltage power supply has safety
covers to shield operators from High voltages Removal of any of

these covers may expose personnel to High Voltage sources NEVER

remove these covers while the instruments power is on Repair of

high voltage power supplies should be performed by qualified
personnel or PHILIPS service engineers only

1



ARMY RESEARCH LABORATORY ARL

SOP NO EC 403

b Procedural Controls

1 Clothinq No special requirements

2 First Aid Fire Fiqhtinq Equipment Control extinguish
with dry type fire extinguisher

3 Access Control The PHILIPS 420T STEM is located on the
first floor of the Albert J Myer Research Center Room lB12l l23

Bldg 2700 This room is controlled by magnetic key locks at
all times Not more than six people have access at this time

4 Special Precautions Use extreme caution when working on

or near electrical connectors and power supplies If the water

cooling lines to the oil diffusion pump should leak the
instrument should be TURNED OFF immediately and not powered up
until the water leak is fixed and surroundings parts and environ
ment dried

1910 306 f 1 X Ray Equipment Disconnecting means A

disconnecting means shall be provided in the supply circuit The

disconnecting means shall be operable from a location readily
accessible from the x ray control

5 SEOUENCE OF OPERATIONS One must refer to the PHILIPS EM420

operations manual for a full detailed operational procedure
before operating Verify that all safety interlocks are

energized Check that all the high voltage power supply covers
are securely in place

6 EMERGENCY PROCEDURES In case of any high voltage arcing
loud popping noises shut off the high voltage power supplies

and or the System Main Power Switch and obtain qualified service
before powering the instrument back up If a water leak occurs
while the instruments high voltage is on IMMEDIATELY shut down
the system using the System Main Power Switch

2



ARMY RESEARCH LABORATORY ARL

SOP NO EC 403

Immediately notify supervisor Branch Division and Safety
Offices of EPSD Follow standard emergency procedures in case of
fire shock or injury General emergency phone numbers are

listed below

Fire Department First Aid Police
CECOM Health Clinic

Building Security
Building Manager

911

X22452 x44484

x44684 X42222

x44238 x42981

Beeper 517 6560

x43552 X42556
x42452 x42080

X44418 X43635

Beeper 517 7859

x44936

x44052 X42369

x28963

x42920

EPSD Branch Office
EPSD Division Office
EPSD Division Safety

EPSD Risk Management
POC M W Cole

A Lepore
R Thompson

3



RADIOLOGICAL PERMIT

In reliance on statements and representations made by the

applicant authority is hereby granted to receive utilize and

store the materials and or devices designated in item 4

1 USER Dr E B Hakim

Physical Sciences Dir ARL
ATTN AMSRL EP RA

BLDG 2700 RM 4D206

2 PERMIT NUMBER 025

3 EXPIRATION DATE 1 MAY 97

4 MATERIAL DEVICE 5 CHEMICAL pHYSICAL FORM 6 ACTIVITY

TORRE X 150 Radiographic
Fluoroscopic Inspection System

N A N A

CONDITIONS

1 Facility to be surveyed on a semi annual basis by the CECOM

Safety Office

2 Device may not be removed or reconfigured without first

informing and receiving permission from the installation
Radiation Protection Officer

3 No unauthorized personnel allowed in room when the

Fluoroscopic Inspection System is in operation

4 Device to be used lAW SOP No X RAY 2 13 FRB 95

APPROVED t1 1 t Wd jjJ
h f i

R
nd

S r

Environmental Division
Radiation Protection Officer

DATE 1 MAY 95



RADIOLOGICAL PERMIT APPLICATION

Check One Date 2 la 1S

Initial Permit Application

Application for Amendment to permit No

X Applications for
Rene
al of permit No

1 To CECOM Safety Office 2 organization APP1Yingec l26
AMSEL SF RER for permit fSD Ar1

seRve

FT MON NJ 07703 1111 tf RA

3 Radiation Area supervisor Name kJv 11C J8
ChAJl jtr 705

adioacive Material
A A

Elemen Mass Number ChemJcal Form Physical Form Activity mCi

5 Other Sources of Ionizing Radiation producing Devices

CI rX F 1 7crUfF
n

iC JJ1Y r
T

6 Authorized Users

Note AttaChed Radiological Permit supplement must be filled out

for each person named below
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1 fZ



Locaions where source s

Bldg 11

JJ2 Ccner

Y I

or on z ng radiation w ll

C h1 J CJ

be used

a Describe procedure s in which radioisotope s andlor o her

sources of ionizing radiation will be used or attach current SOP

sop
9 Describe laboratory facilities and equipmen con ainers

shielding fume hoods protective clothing etc

jl A
10 Signature of Direc or ot Respons ble Individual

Name JtJsnl Signatu4pfP D
ONLY

11 u J hJJ f1SL

A t

CECOM SAFETY USE

Instrumentation

Dosime ry Jl r vJ

Reviewed by Date Jg Ap 5

v r 1Approved Date



Radiological Permit Application Supplement

Name SARlORE RICHARD G
Last First Middle

List below your training and experience with radioisotopes and or other

sources of ionizing radiation

1 Training

Where Duration On the Job Formal Course

Trained of Training Circle Circle

YES NO YES CW
Ft Monrcouth NJ 1 hour

YES NO YES NO

2 Experience

Isotope or Maximum Amount or

other Source s Description of Source Location Duration Type of Use

Torrex 4C205 5 years X Ray Research



Radiological Permit Application supplement

Name HAKIM EIWARD B

Last First Middle

List below your training and experience with radioisotopes and or other

sources of ionizing radiation

1 Training

Where Duration On the Job Formal Course

Trained of Training Circle Circle

CS NO YES V
Ft MoIlIlDuth NJ 1 hour

I
YES NO YES NO

2 Experience

Isotope or Maximum Amount or

other Source s Description of Source Location Duration Type of Use



Radiological Permit Application supplement

Name Kc VeO It LI Y
Last

f2
First Middle

List below your training and experience with radioisotopes and or other

sources of ionizing radiation

1 Training

Where Duraion On the Job Formal Course

Trained of Training Circle circle

Mo0 jHr 0EVNO YES @fu J

YES NO YES NO

2 Experience

Isotope or Maximum Amoun or

Location Iother source s Description of Source Duration Type of Use

I
I I



SOP NO X R4Y q

TI11E TtJRRJK IS X HY5 S r

DIVISION BRANCH

PLACE OF OPERATION OR TEST

This standing operating procedure SOP will be in effect for one year from the date of
approval unless sooner rescinded or superseded

No deviation from this SOP will be permitted rnenever the approved method is changedthe SOP will be revised and signed by the Branch Chief Safety Environmental Manager and
all operators

Supervisory personnel will assure that all personnel involved with this SOP including any
subsequen approval revisions haw been properly trained and inslIUcted in its provisions and
attest to this condition by requiring them to affix their signature or page II

A copy of this SOP will be posted at the job site at all times

I4dBRANCH CHIEF foL I i1 C

EDtt rPJA ih4k1M
Printed Typed Name

APPROVED
i

I t c

MICHAEL R WALTERSCHIED
Safety Environmental Manager

DATE d A r5
EXPIRES i rly 6



o u cJ

SUBMIITED BY 71 AR ICRF
PrintedlTypcd Nam

tL
Signature

7flJs c sf
Tit1

Tel B If
Date Submitted

SIGNATURES

I have read and understand the contents of SOP No X R1 y Further I agree to follow
all these procedures when perfonning this operation test

Si2nature

L 2fsICf
t

jJn nJ K Q



USARMY RESEARCHLABORATORY

TITLE OPERATING PROCEDURE FOR TORREX l50 XRAY INSPECTION SYSTEM

1 STATEMENT OF WORK The xray inspection system is to be used for xray inspection of

microelectronics devices and materials

2 HAZARDS INVOLVED XRAY leakage from machine

There are no known hazards involved with the operation of the xray system when operated as designed
The door and high voltage circuits are safety interlockedprovided the equipment is operated in the nonna1

manner

3 PROTECTION STANDARDSILIMITS

XRAYs

Pennissible Exposure LimitPEL NRC up0SUlC limit

Threshold Limit ValueTLV NRC th1a8old limit

4 SAFETY CONTROLS

a Emrineerine Controls The door and high voltage circuits are safety interlocked to prevent
exposure ofoperator to xrays

b Procedural Controls

1 Assure that door is closed before turning on the electric power and operating the xray

inspection system Stand a distance away from machine during operation Monitor gauges for correct

voltage and ensure xray generator is offbefore opening door

2 Assure that all safety and interlock precautions are functioning before operating the xray

inspection system

5 SEOUENCE OF OPERATION

a Read operating manual
b Use key to turn machine on

c Place item to be xrayed in machine

d Close door to engage safety interlock

e Press button to activate
xrays

fStand back several feet from machine until exposure is complete precautionary measure to reduce

any possible exposure

g Retrieve sample shut off machine and close door

6 EMERGENCY PROCEDURES In event of emergency shut off electrical power to unit andclose all

gas valves

All accidents will be reported to the SafetyEnvironmental Office within one hour

SafetyEnvironmental Office

M Walterschied 44936

Fire Department 911



RADIOLOGICAL PERMIT

In reliance on statements and representations made by the
applicant authority is hereby granted to receive utilize and
store the materials and or devices designated in item 4

1 USER Donald W Eckart
Physical Sciences Dir ARL
Attn AMSRL PS DB
BLDG 2700 RM 2C129 2C131

2 PERMIT NUMBER 028

3 EXPIRATION DATE 1 MAY 97

4 MATERIAL DEVICE 5 CHEMICAL PHYSICAL FORM 6 ACTIVITY

a AMRAY 1610 SEM
b Phillips X Ray
c Double Crystal

N A N A
Diff Unit
X Ray Diff Unit

CONDITIONS

1 Facility devices to be surveyed on an annual basis by the
CECOM Safety Office

2 Devices may not be removed or reconfigured without first
informing and receiving permission from the installation
Radiation Protection Officer

3 No unauthorized personnel allowed in room when devices are
in operation

4 Dosimetry must be worn when operating x ray diffraction
units items 4b and 4c

5 Device listed in 4a above to be used lAW SOP No X RAY 1
10 APR 95 devices 4b and 4c to be used lAW SOP No EC 407
dated 26 AUG 94

11J1 fClWd LSEPHi ARSlERO sO 75ief Radiological and
nvironmental Division

Radiation Protection Officer

DATE 1 MAY 95
APPROVED



RADIOLOGICAL PERMIT APPLICATION

Check One Date l9M1I C f 9

1 To CECOM Safety Office 2 organization Applying
AMSEL SF RER for Permit
FT MON NJ 07703 u5 A IX Y RtSt McH tA Joe tJrDRy

13L fC J 70 0 IV c I 91
3 Radiation Area Supervisor Name n oMil1 b W IC ClrA R T

4 Radioac ive MateriaI

E1emen Mass Number Chem ca Form Physica Form Activity mCi

5 Other Sources of Ionizing Radiation producing Devices

AJ01tAl 1610 S M

PHIL IoS X R A Y i IFf RAtTIv vtJlT

V v gL G c yST U y ftFR PrTliMI cJtlI T

6 Authorized Users
Note Attached Radiological Permit Supplement must be filled out

for each person named below

DovAL D l c IfA r InMA tIOYD i MliuNrME1RiV VuBiY

wi tl I AlA W I I ee TtJ 5iif H PI EtIISU fll IAIQD LIl 6AcJ

Sre II eIV T D i D tV 1t1IlRy He DRItI1SoAJ v W Eyu HAN

A Riltl R iAtJ 6i 5761 l n
rJII3 n M 1 y IMvlll i1fN

P c 1

Initial Permit Application

Application for Amendment to Permit No

Applications for Rene al of Permit No 0

v

c

v

P rJ R NIiVvMAfI
v cr1IiDtt17H f fltIuL AffiTI T l1o K

fiy V b



7 Loca ions where source s of ionizing radiation will be used

Bldg rm

C I J9 PHIL I 15 Dvv BLtC YST lL UN IT5

d c t 3 PI M AY 16 0 5E
8 Describe procedure s in which radioisotope s and or o her

sources of ionizing radiation will be used or attach current SOP

9 Describe laboratory facilities and equipment con ainers

shielding fume hoods protective clothing etc

Lt ItP BRICK wAS fA Rood c C rC7RX f l4y Uti ITS

10 Signa ure of Director of Respons ble Individual

Name JOEL SHtrPptR o signature YtJLl
v0J

CECOM SAFETY USE ONLY

Instrumentation L rr rU2n le

asimstry pJUnkl Ju CtW1 Sn O

Reviewed by Date QgfJpr 75

f5Approved by Date



Radiological Permit Application Supplement

Name EciART
Last

ONAL D
Pirst

W
Middle

List below your training and experience with radioisotopes and or other
sources of ionizing radiation

1 Training SeM X flAy O FRAC Ov RAt rflAJ ffETY
Where Duration On the Job Formal Course
Trained of Training Circle Circle

FffT 1 P Ttt
S NO YES NO

fHIi 1 PS EcrflOUiC t fiRS YES lJiO @ NOIP5nWA 41rS

2 Experience do X AY 1
n 1

Isotope or Maximum Amount or
other Source s Description of Source Location Duration Type of Use



Radiological Permi Application Supplemen

Name

r1

7cJ 1HI j
LasC

I I v
I Fir Middle

List telow your training and experience with radioisotopes and or other

sources of ionizing radiation

1 Iraining
J

On the Job

Circle
Formal Curse

Circle
wnere

Trained

I 1 tlA rr rl1 li1I C NO

YES @

e3J NO

htf fl Jf

2 Experience

Iso ce or

Iother Source s

MaxJmum Amoun

Description of

or I
Source I

I

i
Duracicn I Type

I

Loca ion of Use



Radiological Permit Application supplement

Neme JAMU LApATt
Last

H
P t Middle

List below your training and experience with radioisotopes and or other

sources ot ionizing radiation

1 Training

Where Duration On the Job Formal Course

Trained ot Training Circle Circle

n HDt r MQn 2 U IZS
NO YES

YES NO YES NO

2 Experience

Isotope or Maximum Amount or

other source s Description of Source Location Duration Type of Use

1



Radiological Permit Application Supplement

Name 1WB Y
Last

lJ ftPHN
First Middle

List Blow your training and experience with radioisotopes and or other
sources of ionizing radiation

1 Training i cL
Duration
of Training

cJtv1
Where
Trained

Formal Course

Circle

Nlc iJ r VNO CYE NO

YES NO YES NO

2 Experience

Isotope or Maximum Amount or

other Source s Description of Source Location Duration Type of Ose

1



Radiological Perait Application Supplement

N e Coo14
Last First

W
Middle

List below your traininq and experience with radioisotopes and or other

sources of ionizing radiation

1 Training X 1

Where Duration On the Job Formal Course

Trained of Training Circle Circle

T E6u
fI1a VIS YESNO YES am

YES NO YES NO

2 Experience

Isotope or Max Amount or

other Source s Description of Source Location Duration Type ot Use

I

I



Radiological Permit Application Supplement

Name tAvC3 f
Last

A Rt lllJI
First Middle

List below your training and experience with radioisotopes and or other
sources of ionizing radiation

1 Training 1 R Ay 01 F FIQ fofOy 4 AOIATItW SA FIIY

Where Duration On the Job Formal Course

Trained of Training Circle circle

911 111 1 p I yelt t
YES NO CW NO

YES NO YES NO

2 Experience

Isotope or Maximum Amount or

other Source s Description of Source Location Duration Type of Use



Radioloqical Permit Application Supplement

NlUIIe TjdrlJuJ
LalIt

Sf Ve1
First

Cia
Middl

List below your training and experience with radioisotopes and or other
sources of ionizinCJ radiation

1 Training x rk1 D iftra fI

Where Durat10n on the Job Formal Course

Trained of Training Circle circle

rexs ll U e5 5 1 5 @j NO @ NO

YES NO YES NO

2 Experience

Isotope or Maximum Amount or

other source s Description of Source Location Duration Type of Use

I

I
i



Radiological P9rmit Application supplemen

Name vkjlI fij Tr1 Gv dll

LaSl Firs M1dcUe

List telow your taininq and experience with radioisotopes ana or other

sources of ionizing radiation

1 aining

wl1ere
Trained

Dura Jcn

of Tra ining
On the uoll
Circle

Formal Curse

Circle

xr t VutLt 1 IilI11r 1 1dli
I

3 1110
lm tft

I4 11 sifo 1 lly tJt f

YES NO YES @

i NO YES

2 Experience

Iso oe or

I
MaxJmum Amoun

other source s Description of

or I

sourcel Loca ion

1 JIt Jlk
II tJ it

Duracion I Typof Us 1
I W ftJ t L L I

ih lL j

t W
7

teIlL

l lAV i ifl

1
IIII 1 111 II



Radiological Permit Application supplemen

Name L JY phAU
Last

M4 L
irst Middle

List below your training and experience with radioisotopes and or other

sources of ionizing radiation

x fCU

I
Dura on

Iiof Training

l jl 3Z c GJ NO

I

here

Trained

on the Job

Circle
Formal C urse

Circle

1 T aining

YES NO

YES NO YES NO

2 Experience

Iso oe or

I
Max mum Amoun r I

ot her Source s Description of Source I Loca ion Dura i n Type of Use

I

I i I
j



Radiological Permit Application Supplemen

Name 4J1J1I I Jl1
I

LaS1 F rS

j
Middle

List below your training and experience with radioisotopes and or other

sources of ionizing radiation
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STANDING OPERATING PROCEDURE

SOP NO XRAY 1

TITLE X RAY DIFFRACTOMETER

DIVISION BRANCH Device Processes Science Branch

PLACE OF OPERATION OR TEST Myer Center Room 2C129

This standing operating procedure SOP will be in effect for one year from the date of

approval unless sooner rescinded or superseded

No deviation from this SOP will be permitted Whenever the approved method is changed
the SOP will be revised and signed by the Branch Chief Safety Environmental Manager and
all operators

Supervisory personnel will assure that all personnel involved with this SOP including any

subsequent approval revisions have been properly trained and instructed in its provisions and
attest to this condition by requiring them to affix their signature on page II

A copy of this SOP will be posted at the job site at all times

BRANCH CHIEF Kenneth A Jones

CX L L
SIGNATURE I

APPROVED

if
MICHAEL R WALTERSCHIED
Safety Environmental Manager

DATE 10 April 1995

EXPIRES 10 April 1996
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STANDARD OPERATING PROCEDURE
FOR X RAY DIFFRACTOMETER

1 STATEMENT OF WORK

This Standard Operating Procedure SOP covers the safe operation and
maintenance of the Blake Industries Spellman DXR 3000 X ray diffraction
equipment located in the Microanalysis Center Room 2 C129 Myer Center

2 SYSTEM DESCRIPTION

a SummaThe X ray diffraction system consists of a generator an X ray
tube and housing a monochromator and housing mounted on a goniometer stage a

sample holder mounted on another goniometer stage a scintillation detector and
electronics and a computer for data acquisition and analysis The X ray tube is
cooled by water from a heat exchanger type water chiller The tube
monochromator sample holder and detector are enclosed by a tin impregnated
plastic radiation enclosure

b Generator The X ray generator Spellman DXR 3000 located beneath the
radiation enclosure supplies power to the X ray tube There are separate power
onoff X ray standby and on off switches Voltage is continually variable to a
maximum of 60 kV Current is continually variable to a maximum of 60 mA Note
that the maximum power deliverable exceeds the maximum rating of the tube see
below The user must be careful not to exceed this limit Shutter controls for the
tube are mounted on the electronics panel The X rays will not come on unless the
water chiller is turned on and water is flowing to the X ray tube The manual for
the generator is located in 2C129

c X Ray Tube The X ray tube and housing are located inside the radiation
enclosure The tube is mounted horizontally with shutters to the left right top and
bottom The latter two shutters are disabled The anode in the tube is made of
copper which is bombarded by electrons to produce the X rays The spectrum of
radiation produced by the tube consists of discrete Cu Kal Ka2 and Kb lines as

well as a continuous background While the intensity of the background at a

particular wavelength is weak compared with that of the discrete peaks the overall
background strength integrated over all wavelengths is larger than that of the
peaks since the background spectrum extends to high energies The maximum
po er rating of the tube is 1 5 kW

d Monochromator The monochromator mounted on a goniometer stage is
located to the left of the X ray tube in a shielded cavity The monochromator
consists of a specially cut low defect Ge single crystal X rays passing through the
monochromator are diffracted before exiting the monochromator as a result the
beam emerging from the monochromator is decreased in intensity by a factor of
about 10 and consists entirely of Cu Kal radiation S 15406 A The continuous
background is essentially eliminated The entire beam path from the X ray tube to
the monochromator consists of a shielded collimator Alignment of the
monochromator is effected by rotation of the goniometer stage and a translation
control
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These controls should not be adjusted during normal operation
of the instrument The cover to the monochromator is not interlocked to the 2 ray
tube or shutters entry into the monochromator is therefore very dangerous

e Sample Holder The sample to be studied is mounted on a sample holder
located at the center of a goniometer Samples can be translated horizontally in two
directions parallel and perpendicular to the sample surface rotated about a

horizontal axis perpendicular to the sample surface ie sample rotation rotated
about a horizontal axis parallel to the sample surface i e tilted and rotated
about a vertical axis this is the goniometer rotation The translation motions as

well as the sample rotation are controlled manually by micrometers on the sample
holder and are used for initial positioning of the sample The tilt rotation is
controlled extemally by a small motor attached to a micrometer drive on the sample
holder The goniometer rotation can be controlled in five ways 1 the goniometer
can be disengaged from the stepper motor and rotated by hand 2 very coarse

goniometer motIOn can be effected by means of a spring loaded control within the
radiation enclosure 3 the stepper motor can be accessed and turned by hand 4
the stepper motor controller can step the goniometer in single steps or in a quasi
continuous fashion 5 the computer drives the stepper motor controller to acquire
data

f Detector The scintillation detector is mounted on a platform that can rotate

about the goniometer axis The detector can be removed from the platform to
enable the user to set the angles of the detector and the sample holder appropriately
for any desired diffraction geometry

g Electronics and Data Acquisition The detector is supplied by a power
supply mounted in the electronics cabinet electrical pulses from the detector pass
through a pulse height discriminator and signal average There is a ratemeter with
analog and audio displays that correspond to the number of counts per second
CPS passing through the discriminator the Wll scale on the ratemeter can be set

by the user at values ranging from 10 to 10 CPS In addition to the detection
electronics and the stepper motor controller the electronics cabinet also contains an

optical encoder capable of measuring and displaying absolute angular differences
corresponding to goniometer rotation to an accuracy of 1 arc second During a

data scan the computer steps the stepper motor at preset intervals and records in a

file the measured diffracted beam intensity as a function of the goniometer angle

h Interlock Box A box with two indicator lights sits on top of the X ray
generator this box indicates the status of the interlocks on the radiation enclosure
The box also has a key operated provision for interlock override which is necessary
to perform certain system maintenance tasks and to align the monochromator

3 HAZARDS INVOLVED

a X Ray The X ray diffraction system produces very intense levels of X
radiation The level in the primary X ray beam during operation at 40 kV and 35 mA
corresponding to approximately the maximum operating power of the X ray tube

can be approximately 1000 Rhr at a distance of about 1 foot
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This level is extremely high and can result in overexposure of body parts
exposed in a very short period of time Since the X ray beam is very narrow the X
ray levels are confined to a very small area The beam exists between the X ray tube
and the red X ray shield mounted to the right the X ray level in the beam to the left
used for diffraction measurements is attenuated by a factor of about 100 by the

monochromator Placing any portion of the body into the X ray beam
II is strictly prohibited In the words of the National

Bureau of Standards in Handbook Ill X ray diffraction equipment can cause

severe and permanent injury if any part of the body is exposed to the primary beam
even for a few seconds In cases of accidental exposure severe bums affecting the
upper extremities are the most frequently reported injury These are slow to heal and
can lead to cancer Amputation of one or more fingers is sometimes required
Exposure of the lens of the eye to large doses can result in cataracts and other
opacities Sometimes the damage does not become apparent until years later
Consideration must also be given to other injuries such as genetic damage affecting
the future offsprings of irradiated persons

b Beryllium The windows on the X ray tube are made of beryllium which
is a toxic material Exposure to the X radiation promotes oxidation of beryllium as

a result the windows will develop a chalky coating which can rub off onto the skin
if touched Contact with the skin is prohibited Any cutting or machining of the
windows is strictly prohibited

c Hi h Volta e Lethal voltages exist within the X ray tube and the
generator The X ray level behind the lead shields and outsIde the radiation
enclosure is background level The level inside the enclosure but outside the
X ray beam is generall background level

4 PROTECfION STANDARDSILIMITS
a X ray

1 Whole Body Exposure to the whole body is virtually impossible because of
the narrow beam and the inaccessibility of the whole body to the beam

2 Head Lens of the Eye If control measures were defeated or failed it is
possible that the head and or eye could be placed into the beam For a non

radiation worker the radiation exposure standard for such an exposure is 2
mremhr not to exceed 100 mrem yr Operating at 40 kV and 35 mA these

levels could be exceeded in the beam in 7 2 msec and 360 msec respectively
It is obvious that the head and or eye can not make any contact with the beam

3 Hands and Wrists If control measures were defeated or failed it is possible
that the hands or wrists could accidentally be placed into the X ray beam For
a nonradiation worker the radiation exposure standard for such an exposure is
1 875 rem quarter not to exceed 7 5 rem year Operating at 40 kV and 35 mA
these levels could be exceeded in 6 75 seconds and 27 seconds respectively It
is obvious that any contact with the beam will approach or exceed the
protection standards

b Beryllium The handling of beryllium components without gloves IS

unacceptable The inhalation of any beryllium dust is also unacceptable
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5 GENERAL CONSIDERATIONS

Before proceeding to the details of potentially hazardous X ray device
operations we present some general ground rules for use of the X ray diffraction
equipment

a Responsible Persons Donald W Eckart of the Electronic Processes Branch
is the technical person responsible for the operation of the X ray diffraction system
No person shall conduct any operation on the X ray diffraction system without his
authorization Joseph M Santarsiero Chief Radiological Engrg Branch is the
radiation protection officer

b Manuals This SOP is not intended to be a full description of the operation
of the X ray diffraction system Therefore all users should acquaint themselves
with all portions of the X ray system manuals that are relevant to their activities in
the X ray lab A complete set of manuals is located in the X ray lab room 2C129
and should not be removed from the lab

c American National Standard N43 2 All users of the X ray diffraction
equipment should become acquainted with American National Standard N43 2
1977 Radiation Safety for X Ray Diffraction and Fluorescence Equipment a copy
of which is attached to this SOP and which is incorporated into the SOP by
reference

d Instrument Classification According to the classification scheme of
Standard N43 2 the X ray diffraction system in the Electronic Processes Branch
meets all requirements for an enclosed beam X ray system during normal operation
The region within the radiation enclosure is considered a radiation area and the
region external to the enclosure is considered a noncontrolled area

6 SAFETY CONTROLS

a En ineerinControls

1 Interlocks All movable panels on the radiation enclosure are interlocked to the
x ray tube shutters so that any open shutters will close if a panel is moved
from the fully closed position These interlocks can be overridden as described
in paragraph 2h this is to be done only by qualified personnel with prior
approval of the radiation protection officer

2 Radiation Shielding The radiation enclosure is tin impregnated plastic
designed to stop the X rays from leaving the enclosure Furthermore lead
beam stops are positioned inside the enclosure to prevent the X ray beam from
exiting the enclosure The shutters on the X ray tube also act as shields
reducing the X ray levels outside the tube to low levels The collimator
between the X ray tube and the monochromator is shielded The level of X
rays emerging from the monochromator is a factor of 100 lower than the
primary beam level
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3 Warning Lights The device is equipped with an X rayon warning light
located above and near the left front comer of the radiation enclosure to
indicate when power from the generator is being supplied to the X ray tube
The shutter on the X ray tube is equipped with a shutter open light to
indicate when the shutter is open and X rays are present outside the tube

4 Warning Stickers A warning sticker is placed on the radiation cabinet just
below the X rayon light warning personnel not to open the radiation
enclosure when the light is on Additional stickers are placed at other points
on the enclosure to warn that the instrument produces ionizing radiation

b Procedural Controls

1 Training Candidates for operator status must view the videotape entitled The
Double Edged Sword read and sign this SOP acknowledging understanding of its
requirements and provisions and receive training in the operation of the instrument
by the responsible technical person Furthermore each operator must be appointed
in writing at the end of this SOP by the Branch Chief

2 Personnel Monitoring Operators will wear a whole body dosimetry badge and
a ring badge whenever power is to be supplied to the X ray tube Exposure
should be precluded by the engineering controls but use of the badges is
required to assess any accidental exposure that might occur Extremity badges
must be used whenever the interlock override is used

3 Radiation Survey The radiation protection officer or his designated
representative shall periodically survey the instrument outside the radiation
enclosure using a Geiger type counter

4 Monochromator Alignment Alignment of the monochromator requires
override of the enclosure interlock and shall be performed only by the
responsible technical person or a representative of the manufacturer The
radiation protection officer shall be informed in advance and reserves the right
to be present during this operation It is expected that this operation will need
to be performed only about once a year No other person shall attempt to

align the monochromator

5 Maintenance Maintenance modification and repair of the generator and the
X ray tube and housing shall be performed by service personnel from the
manufacturer with prior notification and approval of the Radiological
Protection officer Such operations may require override of the interlocks
Operators shall not attempt any service or repair of these components
Following any repair or maintenance of this nature operation shall not resume
without the approval of the radiation protection officer

6 Indicator Light and Interlock Testing At the beginning of each working day
the operator shall turn on the generator power up the X ray tube check to see

that the X rayon light is functioning open the shutter and check that the
shutter open light is functioning
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The operator shall check the interlocks by setting the tube at minimum voltage
and current opening the shutter opening each sliding door on the radiation
enclosure and checking to ensure that the shutter closes Listen for the
shutter click check the shutter indicator light and check the green light on the
interlock box Both these lights must now be off The shutter must be reset to
open after each sliding door is re closed The operator shall inform the
responsible technical person if any of the above tests fails the responsible
technical person shall take action to see that any deficiencies are corrected

7 SOP PostinThis SOP must be posted at all times on the radiation enclosure
for easy access and reference by operators

8 R moval of Tube om onents or Power Su I Panels Removal of tube
components or power supply cabinet panels y an operator is strictly
prohibited The panels and tube components serve to protect personnel from
the dangerous high voltages within the tube and power supply Maintenance
on these items is to be performed only by manufacturer service
representatives

9 Prohibited

a Overriding any portion of the interlock circuit except as described above
for maintenance monochromator alignment or radiation surveys

b Operating with any panels removed from the generator or detector power
supply

c Unattended operation of the instrument without locking the lab bay door
or the radiation enclosure

d Unattended operation with the interlock override key in place

e Removal of any warning stickers or lights or modification of interlock
circuits

0 Removal of any X ray shields

g Operation without the proper functioning of all warning lights and
interlock circuits

h Handling cutting machining cleaning or removmg the beryllium
windows on the X ray tube housing

10 Medical Surveillance All new operators shall receive a preplacement medical
examination as recommended by paragraph 7 2 of NBS Handbook Ill
Appropriate periodic medical surveillance shall continue thereafter
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7 OPERATION OF THE DIFFRACTOMETER

The following procedures shall be followed by all operators of the X ray
diffraction equipment

a Turning Equipment On Equipment is turned on in the following sequence

1 Water chiller
2 Generator power on only

3 Detector electronics main power on and HV on

4 Optical encoder located at the rear of the unit

5 Stepper motor controller

6 Computer monitor printer and plotter if required for data acquisition
analysis and output

At this point the operator should put on a whole body and ring dosimetry badge
and the X ray tube can be powered up Insert the key turn it to the right and push
the X rays on button Go through the procedure for indicator light and interlock
testing described above After this is done normal operations can begin

b Sample Mounting and AliFnment The following procedures are to be
followed when inserting a new samp e onto the sample holder

1 Close the shutter on the X ray tube checking the shutter open light to
ensure it is not lit

2 Turn off the high voltage to the x ray tube check that the X rays on light is
off

3 Using the alIen wrench in the radiation enclosure loosen the set screw that
holds the sample mount in place The sample mount may now be removed
from the rear of the sample holding stage It may be necessary to tilt the
sample forward somewhat using the external control to allow clearance for the
mount

4 If there is already a sample on the sample mount remove it using a scalpel or

razor blade

5 Mount the new sample onto the mount using a small amount of finger wax

the wax for this purpose is in the radiation enclosure Use a glass slide to

carefully press the sample onto the mount Make sure the sample adheres well
to the mount before placing it back onto the sample holder

6 Insert the mount back into the sample holder from the rear set the azimuthal
positioning as desired then tighten down on the set screw to fasten the mount

in place
7



7 Back off a couple of turns on the micrometer that controls translation of the
sample perpendicular to the surface Bring up the sample position indicator
drive the micrometer forward until the sample surface nearly touches the
indicator At this point check the horizontal positioning of the sample if it is
not as desired use the appropriate micrometer drive to translate the sample
parallel to the surface Let the sample positioner back down and give the
micrometer a final tweak The sample is now positioned correctly

8 If necessary do a final adjustment of the azimuthal angle using the appropriate
micrometer drive

9 Disengage the stepper motor from the goniometer and set the goniometer
angle properly Rotate the detector to the proper angle and set it in place

10 Adj1st the sample tilt using the external control until the sample is oriented
vertically

11 Close the radiation cabinet check that the green light on the interlock box is
on Set the beam voltages and currents as desired step them slowly voltage
first current last and open shutter 3

12 Set the rate meter on the lowest scale and turn the audio volume up until you
hear intermittent clicks

13 Use the stepper motor controller set on MANUAL to drive the goniometer in
both directions using the JOO and JOO controls until you see and hear a

sharp rise in the detected X ray level When this occurs you should be able to

increase the full scale setting on the rate meter several times when the display
is on scale step the goniometer in several single steps until a maximum is
reached

14 Use the external control for the tilt angle to tweak up the detected si nal
Slowly scan the tilt angle in both directions until a maximum is obtamed
Iterate this step and the previous one until no further improvement in the
detected X ray level is obtained For most samples you should now be
detecting in excess of 3000 CPS If what you observe is much lower than this
you are probably not on the largest Tray peak Move the goniometer angle to

try to find a larger peak and repeat the procedure The sample should now be
fully aligned

15 Reset the zero on the optical encoder if desired and on the stepper motor

controller Set the stepper motor controller to AUTO mode

16 Under no conditions shall you attempt to override the interlocks in an effort
to align the sample

c Data Acquisition Once the sample is aligned data scans can be taken The
computer has a program called XRAY that does this Simply type XRAY on the
computer after it is booted up and the program will run The program is menu

driven and is nearly self explanatory
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The following are some helpful hints

1 Go to option 1 and rename the default file for data after inserting a new

sample If possible use a file name that includes the sample number so it will
be easy to find later

2 Make sure the angular setting displayed by the computer option 1 matches
that displayed by the stepper motor controller If it doesn t reset it

3 Option 3 allows for setting up a number of different data scans Make sure

that each scan steps in a negative direction otherwise the computer will
attempt to correct for backlash following each step

4 While executing a positive step the computer attempts to remove backlash of
the stepper motor by moving forward an extra 100 arc seconds and then

moving back Sometimes this doesn t work properly To ensure your data
scan comes out right have the computer move the goniometer at least 100 arc

seconds beyond the largest angle you want using option 2 before initiating
the scan

5 Each time you run a scan using option 4 without changing the file name the
computer updates the extension by one For example if you specify the file
HDL30 the first data scan will be in HDL30 001 the second in HDL13 002
and so on

6 The program FIT can be used to analyze the collected data and or plot out the
results

d Shutting down After you have finished operations for the day shut down
the instrument in the opposite order from that given above for starting up Be sure

to turn the current and voltage settings on the generator to the minimum values
before shutting it down current first voltage last After the X rays are turned off
allow the water to flow for a few minutes before shutting down the water chiller
Return the dosimeter to the dosimeter rack

8 EMERGENCIES

In the event of an emergency immediately shut down power to the X ray
tube using either the key or the off button on the generator In the event of a safety
system failure or accidental or suspected personnel exposure suspend operations
immediately and contact the radiation protection officer at 43112
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STANDING OPERATING PROCEDURE

SOP NO EC 407

TITLE SEM Amray 1610

DIVISION BRANCH EDRDlElectronic Materials Processes and
Analvsis Branch AMSRL EP EC

PLACE OF OPERATION OR TEST Room 2CI3IA Myer Center
AfI1SRL P5 DB

This standing operating procedure SOP will be in effect for
one year from the date of approval unless sooner rescinded or

superseded

No deviation from this SOP will be permitted Whenever the
approved method is changed the SOP will be revised and signed by
the Branch Chief Safety Environmental Officer and all operators

Supervisory personnel will assure that all personnel involved with
this SOP including any subsequent approval revisions have been
properly trained and instructed in its provisions and attest to
this condition by requiring them to affix their signature on page
ii

A copy of this SOP will be posted at the job site at all times

BRANCH

CHIEF Y dL A 9
KENNETH JONES

Printed Typed Name

APPROVED I

cj 1I1t dIIJ
f

MICHAEL R WALTERSCHIED

Safety Environmental Officer

DATE 08 26 1994

SOP NO EC 407

08 261995
EXPIRES



SOP NO EC 407

SUBMITTED BY 1l hAhL
Signalre

v

Dr Richard Lareau

Printed Typed Name

Research Chemist
Title

08 Auqust 1994

Date Submitted

SIGNATURE
I have read and understand the contents of SOP NO EC 407
Further I agree to follow all these procedures when performingthis operation test

SH NATURE MIE SIGNATURE MIE
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I
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ARMY RESEARCH LABORATORY ARL

SOP NO EC 407

TITL STANDING OPERATING PROCEDURE FOR SEM Amray 1610

1 STATEMENT OF WORK The AMRAY 1610 scanning electronmicroscope is used to obtain microstructural and microchemicaldata on solids such as semiconductors electronic and magneticmaterials

2 HAZARDS INVOLVED Because of the presence of high voltagesas high as 30 000 Volts the use of liquid nitrogen and thegeneration of X rays special safety precautions must be taken bythose personnel operating and maintaining this system This SOPis to be considered a supplement to the OEM operations manualBefore anyone may operate the Amray 1610 system they must bethoroughly familiar with the operations manual and this SOP

3 PROTECTION STANDARDS LIMITS The X rays generated by thisinstrument are not considered hazardous due to their containmentin the instrument

4 SAFETY CONTROLS The system has the following engineeringand procedural controls

a Enainpprina Controls

1 Interlo ks System interlocks are instituted with thisinstrument to prevent accidental contact with High Voltage Ifinterlock system does not work do not use system and call forqualified service For details on the safety interlock systemplease refer to the OEM operations manual

2 Shieldin The Amray 1610 high voltage power supply s
safety Covers are designed to shield operators from High VoltagesRemoval of any of these covers may expose personnel to HighVoltage sources NEVER remove these covers while the instrumentspower or power to individual high voltage supplies are ONRepair of high voltage power supplies should be performed byqualified personnel

b Procedural Controls

1 Clothino Protective face mask and gloves to be worm when
transferring liquid nitrogen

2 First Aid Fire Fiohtino Eouipment In case of fire
fire cxtin lhisbet i c loeatcel in the ream vvitrJ the in3Ll nt

Cd i c r
1
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ARMY RESEARCH LABORATORY ARL

SOP NO EC 407

3 Accpss Contro The Amray 1610 Scanning ElectronMicroscope is located in the SEM room of EPSD s DeviceMicroanalysis Center Rm 2C131 Bldg 2700 The surrounding roomsare mag locked at all times and access is limited to authorizedpersonnel only

4 Sopcia Prpcalltions Use extreme caution when working on ornear electrical connectors or power supplies NEVER remove safetycovers from any power supply when they are ON The operator shallinform adjacent personnel of high voltage hazards5 SEOUENCE OF OPERATIONS Please refer to the OEM operationsmanual for a full detailed operational procedure Verify that allsafety interlocks are energized Check that the electron sourcecovers and high voltage power supply covers are securely in place
6 EMERGENCY PROCEDURES
in case of fire shock or

numbers are listed below

Follow standard emergency procedures
injury General emergency phone

Fire Department First
CECOM Health Clinic
Building Security
Building Manager

Aid Police 911
x22452 x44484
x44684 x42222
x44238 x42981
Beeper 517 6560
x43552x42556
x42452 x42080

x44418x43635

Beeper 517 7859

x44936

EPSD Branch Office
EPSD Division Office
EPSD Division Safety

EPSD Safety Office

POC Team Leader Lareau
Operator Eckart

x20119
x42635
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RADIOLOGICAL PERMIT

In reliance on statements and representations made by the
applicant authority is hereby granted to receive utilize and
store the materials and or devices designated in item 4

1 USER Steve Slane

Physical Sciences Dir ARL
ATTN AMSRL PS PB
BLDG 2700 RM 2C201

2 PERMIT NUMBER 062

3 EXPIRATION DATE 1 MAY 97

4 MATERIAL DEVICE 5 CHEMICAL PHYSICAL FORM 6 ACTIVITY

Phillips PW 1840
X Ray Diffractometer

N A N A

CONDITIONS

1 Facility to be surveyed on a semi annual basis by CECOM

Safety Office

2 Device may not be removed or reconfigured without first
informing and receiving permission from the installation
Radiation Protection Officer

3 No unauthorized personnel allowed in room when the device is
in operation

4 Instrumentation provided by CECOM Safety Office should be
used whenever system is energized to produce X Rays

5 System to be used lAW SOP No PB I 12 JAN 95

APPROVED 7I tfffMIJijJ

h f di 09iC
R Yts

Environmental Division
Radiation Protection Officer

DATE 1 MAY 95



RADIOLOGICAL PERMIT APPLICATION

Check One Date 3 0 95
I

Initial Permit Application

Application for Amendment to Permit No

V Applications for Rene al of Permit No

1 To CECOM safety Office 2 organization Applying
AMSEL SF RER for permit
FT MON NJ 07703

ARL PSO
3 Radiation Area Supervisor Name STeve S AtJ

L 2adioac ive Mater al

Element Mass Number Chem cal Form Physical Form Activity mCi

Cu q N A QA S

Co J7 NA RI lS

5 Other Sources of Ionizing Radiation producing Dev ces

PH iiI I PW R14 P I Fpi2JIlLrvVVJ erE Z

6 Authorized Users
Note Attached Radiological Permit Supplement must be filled out

for each person named below

T6Je SI1itl F



Loca ions where source s or ion zing radiation w ll be used

Bldg rm

8 d6 a7CO Rvn CaOI

3 Describe procedure s in which radioisotope s and or o her

sources of ionizing radiation wil be used or attach current SOP

SP fTICtUIed

9 Describe laboratory facilities and equipment con ainers

shielding fume hoods protective clothing etc

s J ccmmlVed UVLT OnStrrmOttTOtRJ i BeJeLJJ1
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STANDING OPERATING PROCEDURE

SOP NO fJ3 I

TITLE Krt Dt FFeACTVvYeT

DIVISION BRANCH POWeR SxJec5 0 V SlDV EV EC LliCS c

PLACE OF OPERATION OR TEST VYtJV s CJC ele
I CaO I

This standing operating procedure SOP will be in effect for one year from the date of

approval unless sooner rescinded or superseded

No deviation from this SOP will be permitted Whenever the approved method is changed
the SOP will be revised and signed by the Branch Chief Safety Environmental Manager and

all operators

Supervisory personnel will assure that all personnel involved with this SOP including any

subsequent approval revisions have been properly trained and instructed in its provisions and

attest to this condition by requiring them to affix their signature on page II

A copy of this SOP will be posted at the job site at all times

BRANCH CHIEF tJ
Sol Oilman

Printed Typed Name

APPROVED

IDATE

6EXPIRES



SOP Submitted By n

eve Slane
Research Chemical Engineer

Date Submitted September 16 1994

Signatures

I have read and understand the contents of this SOP Further I agree to follow all
these procedures when performing this operation

Printed Name Signature Date



STANDARD OPERATING PROCEDURE FOR X RAY DIFFRACTOMETER

1 STATEMENT OF WORK

This Standard Operating Procedure SOP covers the safe operation and
maintenance of the Philips Compact X ray Diffractometer System PW1840 located in
the Myer Center Bldg 2700 Room 2C201

2 SYSTEM DESCRIPTION

a General The diffractometer consists of a goniometer driven by a stepper
motor and a solid state detector all protected by a dust coverenclosure a high voltage
generator and an x ray tube a personal computer to control the system The X ray
tube is cooled by water from a heat exchanger type water chiller

b Operating Conditions The maximum operating voltages and currents or

ranges of voltages or currents are set at or established by the factory and should not
be altered By exceeding established limitations the effectiveness of the incorporated
shielding may be reduced to a point where the penetrating or emergent radiation may
exceed safe values If radiation shielding shows chemical or mechanical damage
service personnel should be notified immediately to prevent accidental radiation
exposure

c Interlocks Interlock switches are built into all access doors and cabinets
These switches should under no circumstances be tampered with and should be
maintained in proper operating condition In no case should they be defeated or wired
out since failure of automatic high voltage protection will then result

d Maintenance All parts of the equipment particularly interlock switches
should be carefully maintained for proper operation Doors should close sufficiently to
prevent access before interlock switches close Tube operating voltage and current
should be checked whenever the equipment is operated by service personnel

e Servicing Precaution Before changing tubes or making any internal
adjustments the equipment shall be disconnected for the power supply in insure that
no x ray emission can occur Care should be taken to assure that all high voltage
condenser charges are removed using an insulated grounding lead before personal
contact is established



r Supervision X ray producing equipment should be used only under the
guidance and supervision of a responsible qualified person the instruction manual
supplied with each unit clearly specifies the system s intended operation All equipment
operators must be given adequate safety instructions
3 HAZARDS INVOLVED

a X Ray Exposure to excessive quantities of X radiation may be injurious to
health therefore users should avoid exposing any parts of their persons not only to
the direct beam but also to secondary or scattered radiation which occurs when an X
ray beam strikes or has passed through any material

Human beings have no senses for x rays Therefore x ray measuring
instruments like low energy x ray Geiger counters must be used to detect x ray
emission or leakage radiation No x ray exposure to human beings is permitted unless
proper personnel monitoring devices are employed

X ray producing equipment supplied by Philips Electronic Instruments Inc is

usually installed in a room or cabinet providing adequate radiation barrier The user
should always be aware that the useful x ray beam can constitute a distant hazard if not
employed in strict accordance with instructions contemplated to provide maximum
safety for the operator

b Beryllium The windows on the X ray tube are made of beryllium which is a
toxic material Exposure to the X radiation promotes oxidation of beryllium as a result
the windows will develop a chalky coating which can rub off onto the skin if touched
Contact with the skin is prohibited Any cutting or machining 0 the windows is strictly
prohibited

c High Voltage Lethal voltages exist within the X ray tube and the generator

4 GENERAL CONSIDERATIONS

Before proceeding to the details of potentially hazardous X ray device
operations we present some general ground rules for use of the X ray diffraction
equipment

a Responsible Persons Steve Slane of the Energy Sciences Branch is the
technical person responsible for the operation of the X ray diffraction system No
person shall conduct any operation on the X ray diffraction system without his
authorization

b Manuals This SOP is not intended to be a full description of the operation of
the X ray diffraction system Therefore all users should acquaint themselves with all
portions of the X ray system manuals that are relevant to their activities in the X ray lab
A complete set of manuals is located in the X ray lab room 2C201 and should not be
removed from the lab



c American National Standard N43 2 All users of the X ray diffraction
equipment should become acquainted with American National Standard N43 2 1977
Radiation Safety forX Ray Diffraction and Fluorescence Equipment

d Instrument Classification According to the classification scheme of Standard
N43 2 the X ray diffraction system in the Power Sources Division meets all
requirements for an enclosed beam X ray system during normal operation The region
within the radiation enclosure is considered a radiation area and the region area and
the region external to the enclosure is considered a non controlled area

5 SAFETY CONTROLS

a Engineering Controls

1 Interlocks Each tube port has an electro magnetically operated shutter which is
only opened when power is supplied In addition a spring loaded rotating disc is always
in the closed position unless an accessory is fitted and fully interlocked

2 Radiation Shielding The x ray tube in a diffractometry system is fully enclosed in
a Tube Shield e g type PW1316 91 This tube shield is mounted on top of the
generator cabinet X rays can be beamed from ports one on each of the four sides of
the tube shield

3 Warning Lights The device is equipped with an X rayon warning light located
above and near the right back corner of the radiation enclosure to indicate when power
from the generator is being supplied to the X ray tube Each shutter on the X ray tube
is equipped with a shutter open light to indicate when the shutter is open and X rays
are present outside the tube

4 Warning Stickers A warning sticker is placed on the radiation cabinet just below
X rayon light warning personnel not to open the radiation enclosure when the light is

on Additional stickers are placed at other points on the enclosure to warn that the
instrument produces ionizing radiation

b Procedural Controls

1 Access Control During normal operations the door to the lab bay must be
locked or the enclosure locked before the instrument can be left running unattended

2 Training Candidates for operator status must read and sign this SOP
acknowledging understanding of its requirements and provisions and receive training in
the operation of the instrument by the responsible technical person

3 Personnel Monitoring A Geiger type counter must be used Periodic sampling
before and after sample loading is advised



4 Radiation Survey The radiation protection officer or his designated
representative shall periodically survey the instrument outside the radiation enclosure
using a Geiger type counter

5 Maintenance Maintenance modification and repair of the generator and the X
ray tube and housing shall be performed by service personnel from the manufacturer
with prior notification and approval of the Risk Management Directorate Such
operations may require override of the interlocks Operators shall not attempt any
service or repair of these components Following any repair or maintenance of this
nature operation shall not resume without the approval of the radiation protection
officer

6 Tube Changing Changing of the x ray tube will only be performed by a
manufacturer representative or by the Division technical person responsible for the
operation of the X ray diffraction system Steve Slane

7 Indicator Light and Interlock Testing At the beginning of each working day the
operator shall turn on the generator power up the X ray tube check to see that the X
rayon light is functioning open shutter 4 and check that the shutter open light is
functioning The operator shall inform the responsible technical person if any of the
above tests fails the responsible technical person shall take action to see that any
deficiencies are corrected

8 SOP Posting This SOP must be posted at all times on the radiation enclosure
for easy access and reference by operators

9 Removal of Tube Components or Power Suoply Panels Removal of tube
components or power supply cabinet panels by an operator is strictly prohibited The
panels and tube components serve to protect personnel from the dangerous high
voltages within the tube and power supply Maintenance on these items is to be
performed only by manufacturer service representatives or by the Division technical
person responsible for the operation of the X ray diffraction system Steve Slane

10 Prohibited

a Overriding any portion of the interlock circuit except as described above for
maintenance monochromator alignment or radiation surveys

b Operating with any panels removed from the generator or detector power
supply

c Unattended operation of the instrument without locking the lab bay door or
the radiation enclosure



d Removal of any warning stickers of lights or modification of interlock circuits

f Removal of any X ray shields

g Operation without the proper functioning of all warning lights and interlock
circuits

h Handling cutting machining cleaning or removing the beryllium windows
on the X ray tube housing

11 Medical Surveillance All new operators shall receive a replacement medical
examination as recommended by paragraph 7 2 of NBS Handbook 111 Appropriate
periodic medical surveillance shall continue thereafter

6 OPERATION OF THE DIFFRACTOMETER

The following procedures shall be followed by all operators of the X ray
diffraction equipment

a Turning Equioment On Equipment is turned on in the following sequence

1 Water chiller

2 Computer controller

3 Generator

4 Turn up voltage kV then turn up current mA

5 Run APD software

6 Load sample

7 Open shutter 4 two button operation

b Svstem Shut Down

1 Close all shutters on the X ray tube checking the shutter open light to ensure it
is not lit

2 Turn down current mA the turn down voltage kV

3 Turn off the generator check that the X rayon light is off



4 Remove sample

5 Let cooling water circulate for about 15 minutes before turning off
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RADIOLOGICAL PERMIT

In reliance on statements and representations made by the
applicant authority is hereby granted to receive utilize and
store the materials and or devices designated in item 4

1 USER Dr E B Hakim
ET DL

ATTN AMSRL EP ME
BLDG 2700 RM 4d204

2 PERMIT NUMBER 025

3 EXPIRATION DATE 1 MAY 95

4 MATERIAL DEVICE 5 CHEMICAL PHYSICAL FORM 6 ACTIVITY

TORREX 150 Radiographic
Fluoroscopic Inspection System

N A N A

CONDITIONS

1 Facility to be surveyed on a semi annual basis by CECOM
Safety Office

2 Device may not be removed or reconfigured without first
informing and receiving permission from the installation
Radiation Protection Officer

3 No unauthorized personnel allowed in room when the
Fluoroscopic Inspection System is in operation

4 Device to be used lAW SOP number R 002

APPROVED

LAcASEP SANTARSIERO
Chief diological Engrg Br
Radiation Protection Officer

DATE 1 MAY 92
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RADIOLOGICAL PERMIT APPLICATION

Check One Date 9 5 92
f

Initial Permit Application

Application for Amendment to Permit No

X Applications for Rene al of Permit No 015

1 To CECOM Safety Office 2 Organization Applying
AMSEL SF RER for Permit ETt
FT MON NJ 07703 S fZR

OiHOIJ f1Jj2 07703
3 Radiation Area Supervisor Name lJw Lj

1M

4 Radioactive Material

Element Mass Number Chemical Form Physical Form Activity mCi

tJ A

5 Other Sources of Ionizing Radiation Producing Devices

c 1C AfllYvn 150

6 Authorized Users
Note Attached Radiological Permit Supplement must be filled out

for each person named below

IJ E tfIfKH
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3 1 S iTt2 70tE



7 Locations where source s of ionizing radiation will be used

Bldg rm
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8 Describe procedure s in which radioisotope s and or other

sources of ionizing radiation will be used or attach current SOP

Co It cr40fe

9 Describe laboratory facilities and equipment containers

shielding fume hoods protective clothing etc
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10 signature of Director of Responsible Individual
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Radiological Permit Application supplement

Name SARfORE RICHARD G
Last First Middle

List below your training and experience with radioisotopes and or other

sources of ionizing radiation

l Training

Where Duration On the Job Formal Course

Trained of Training Circle Circle

YED NO YES GiQ
Ft MollIlOuth NJ 1 hour

YES NO YES NO

2 Experience

Isotope or Maximum Amount or

other Source s Description of Source Location Duration Type of Use

Torrex 4C205 5 years X Ray Research



Radiological Permit Application supplement

Name HAKIM EIMARD B

Last First Middle

List below your training and experience with radioisotopes and or other

sources of ionizing radiation

1 Training

Where Duration On the Job Formal Course

Trained of Training Circle Circle

cYEV NO YES CF0
Ft Monrrouth NJ 1 hour

YES NO YES NO

2 Experience

Isotope or Maximum Amount or

other source s Description of Source Location Duration Type of Use



Radiological Permit Application supplement

Name ICuAJ eO It QLIZ
Last

F
First Midd1e

List below your training and experience with radioisotopes and or other

sources of ionizing radiation

l Training

Where Duration On the Job Formal Course

Trained of Training Circle Circle

8 MOJ tG
NO YES @

01

YES NO YES NO

2 Experience

Isotope or Maximum Amount or

other source s Description of Source Location Duration Type of Use



STANDING OPERATING PROCEDURES
ELECTRONICS TECHNOLOGY AND DEVICES LABORATORY

SOP NO R 002

TITLE OF SYSTEM 011 CESS

RADIATION PRECAUTION X RAY
INSPECTION SYSTEM TORREX 150l

NO 4C205

Myers Center
SIIANCH

Reliability Testability and
Ioc

Quality Assurance

DlVI8ION Reliability Logistics Standardization EXTENTION

DATE OF PUIILICATION



STANDING OPERATING PROCEDURE

TITLE Radiation Precaution X Ray Inspection System CTorrex 150

DIVISION Reliability Logistic and Standardization

BRANCH Reliability Testability and Quality Assurance

PLACE OF OPERATION OR TEST Reliability Test Lab Room 4C205

This standing operating procedure SOP will be effective for 1

year from the date of approval unless sooner rescinded or

superseded

No devlation from the SOP wlll be permltted
approved method is changed the SOP wlll be

approved in wrlting by the Safety Office

Whenever the

revised unless

Supervisory personnel will assure that all personnel involved

with this SOP have been tralned properly and instructed in ltS

provislons and attest to this requirement by causing them to

affix their signatures on Page 3

A copy of this SOP will be posted at the job site at all times

I PURPOSE Define the responsibilities for operator protection

against x ray radiation hazards

2 PROCEDURE

a Read operating manual

b Use key to turn machine on

c Place item to be x rayed in machine

d Close door to engage safety interlock

e Press button to activate x rays

f Stand back several feet from machine until exposure is

complete precautionary measure to reduce any posslble

exposure

g Retrieve sample shut off machine and close door



Branch

APPROVED

Edward B Hakim

Printed Name

ETDL SAFETY REPRESENTATIVE

LABCOM SAFETY OFFICE

CECOM SAFETY OFFICE

DATE

SOP NO

EXPIRES
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