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EPMA Main Menu

File Configure

e o

Process Analysis Monitor

Terminal

Soft config Window Edit Options
Change Positions T i

Tl i Gun Automatic Startup / Shutdown Procedure
Q'"_'c’f Ix.xitiah?e»‘ 1: Hot start [from current filament code]
[ Initialize Positions 2: Cold start [from filament code zero]
L Spectrometer Calibration 5: Shutdown  [Filament code is set zero and HT off]
A 6: Standby [Filament code is decreased.]
Semi-Quant calibration 99: exit

select mode [1,2,5,6,99] = 7 1

.—! 7 Filament current code = 137.

7liom) Input arrive filament code [return:137]=

select Mode 1:[3-5min] 2:[7-10min] 3:[12-20min] 4:[50-100min] = 2
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OmMonitor
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2-2. i 4% Holder fasg, £ 12 BUE-BES T # 8 3 504 47 s 30 X~ Y ey » A
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Sample Change Exit
0 Holder LH4
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PCD IN 2 %:ig 4 2 Probe current
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ALIGNMENT :£ STIG

PCD IN BB - E& o
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1. HBE I EE P PEi=E > T FSEM B ik
3 2 & ~ EPMA Main Menu —>Ana1y51s > Qualitative Analysis ->Sample 3% Z_3 £ =

EPMA Main Menu

E_‘ile Configure

Bnalysis e

BAnalysis Sample

Znalysis _ .
[Peak Search HMonitor
EDS Qualitative I
Serial Bnalysis Select Sample

Buto Particle Analysis
Group quali Sorting Order
Select Hame test

_iName ( Date

Name Date Qlw QOnt
940908 0ct-19-2005 x
941020 0ct-20-2005 =
941223 Dec-23-2005 &
SnAgCu Jan-26-2006 *

Unknow May- 5-2006 %
test Hay- 9-2006

2016548 Khytes 2 % used.
72133024 Kbytes 97 % free.

Print Rena.me Delete
Hew Cancel

3-3 i #Measurement —> Spectrometer Condltlon K EAHT m%‘igt

—-;n-—nnt-

R 4 e ) b (R e ’l‘i’_.ll'b —3‘_"}: i}g\ *ﬁ' Z\ﬁﬁt

* ¥ Channel * L crystal T4 174 12 Dwell time

Channel Pl
— =

Crystal o) Qualityp

Start(mm) | 06 (CHSHREH "5d

!

> Crystal | “eETH [ TAP PETJ
Channel 2 | I Start (mm) 86.136 [ 61.546 | 61.237
crystal 5 : End (mn) 240.192 | 2{

End (mm) I -1
st . - Step(um) 50 | | Start Position(mm)

Step(um)
Dwell (ms)
Total T(s)

Step(um) Total T(s) F— =D F-
Dwell(ms)

Total T(s) 1 OK “1

il R A T PF, FAEiisanple 7 7R A E, FORIE MR F RO R
23 7 Channel. Crystal. Start. End. Step. % Dwell



313, i & % Start—3 ). End—#& *. Step—50. Dwell—100~200ms
34, Step FK TLEBAF AT 5 A, FRIEFEHUTE.
i ¥ %% 550(crystal such as TAP. PET. LIF), E\‘—E‘ %100(in crystal STP. LDE2)
3-4 iE #Measurement->EOS Condition » #-+ci & /& ~ Probe current ~ probe scan¥ & 11 % i
2 15E g S ﬁi%] » Probe diameter# s i #Read % = 3% %> & 4 %EOS Condition ¢ ﬁs?l N
2. Sdicis o EHSETR =3 2

P — it
[Tt commt s Comdlh E bom €43
O et S Gt { o)

|Bon comtition (aoo. 0.8 vy
Blage Comditbem (333
Condition Losd

Comaihion Btove

[P boet vt Commdir som

KR TR

Qualitative anal

EOS Condition

[ set % Z_Probe current

Accelerating Voltage (kV) 2
I . N - T
e e 15:— Probe diameter 0 200(&‘&* A 30 14 )

[ Prome piamerer con I
I Probe Scan I OFF é’ﬁ OFF j—\%‘]ﬁ#", ) j:‘ré.__l} =N
I Scan Conditions
l Lens Conditions
' OK Cancel

:x: Set % Read # *

£08 Condition

]| Read |
ccelerating voltage (kv) [N
- o [

» Scan Condilions
T — READ

| ok

3-5 i& » Measurement —> Stage Condition —> Pos Input % T4 #7 A&
— y 1 2= Qualitative Analysis
File cConfigure i Special menv

| [conment |8 No. 21 | SteDz ?;1#‘ ‘14 i‘“ %‘E

Scan Type _JStage ( Beam

Accumulation

2|1}  stage Position 16.5888,10.8680,10.7128

Sample Unknow Heasurement ‘ Exit Bean Position
Apply Confirm Read & Apply Close

Stage Working Area

— = 1
Line Set |Position Correction Edit [Selec’. |Unselect [ﬁ‘ X 80 (mm) *{1;‘“ ;%‘?i% A “H’ ‘%li._‘;]

. . B . - . 4 T
Group quali Sample Unknow aik 1 lJ" %.;L. é "\'1 1
i 16.5888

Preset || No. Comment S/B| Acm. Stage (X,Y¥,Z) % . sl 10,8680
Al-Mg-1 1 %024, 1024

al-Mg-2 1 1024, 1024 | | | - | 107128 Step5. apply
Pt 1 1116, 1007 :

1 . 59.9658, 24.4378, 10.2698 | | i [ | | IStote

1 1064, 1007 . Read [Hove

1 21.6430, 21.7940, 10.8790 step4. store

1 984, 1019 T = i Pl
1040, 1019 Range: 0.00vS

I
=
L4 stepd. # 3| &

Soc o e mki 4% READ
W

RiE

3
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1
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| 2] S EREL

LA

Pos.Inpu. One-by-One Clear Cancel



#tl: Apply #Read & Apply % £ : Read & Apply = Read + Store + Apply » F]¢* # Z#3~57 &

£ Read & Apply®~ &

3-6 w 3|Stage Condition # %, iE#Hone-by-one £ #Acquire
—

. G Maman
hul. Ling Volta
wra
Position Mo. i
Gpec-1
2
LIPR

3-7 B f<EPMA Main Menu -> Process -> Qualitative Analysis -> Real timeR fx% pF 4 47 5%

=N} 1 s (L
: - TR | |:§ p—
= T e eeaneie

6000 |-

Acc. V 20.0 kv
Prob C 1.627E-07A
Scan Off Pdia. 5
3 ch PETJ
st 61.2370, End 25
Interval 50 um
Length 198 .05C
Dwell (ms) 50
Points 3962
1 ch TAP
o 80 120 160 200 240 St 61.5460, End 25
Interval 50 um
= . Length 197.85¢C
W — . Dwell (ms) 20
T [ =k 1T T T T T T T T T T T T Points 3958
[ | 7 2 ch LIFH
5 St 86.1360, End 24
30 Mar = Interval 50 um

= Ti
4000 Ka]:.l'

2000 Cx
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Realtime Display
Drawing Mode

@ Channel No. Order | 1. ## spectrum No. Order

_)Spectrum No. Order |A/

Hax Cell Humber
Ji,l_)‘),lJ?:l(i-’%lk/

J*SIJS|J7|J8|‘

2. EF#H Max cell number

start

-> Qualitative Analysis—-> sample B fxGroup 4% %

Qualitative Analysis

3-9 #-W¥ i, T AT 7 BlH L A8 peak
3-10 i& ~Qualitative Analysis —>Operation —> Spectra Display-> Zooming (& i#&-«ﬁ‘“ B+,

B ET P37, % $ Zooming)

3-11 » i B 44 % W

3 = |iE
Operationl Exit pec Ve
= - Beam (A
Operation PCD

T| spectra Display ™
KLM Harker | sl mibley,
Peak ID
save ID Results ¥max r $ Normalize
Off-line ID Select Hmin ~ Ymax
Spectra Calculation . Window Layout
Redraw Spectra Mixed Spectra Display
il Print-out Spectrum Type
gpectrin Beconvolubion Spectrum Color
femi-Quant Analysis Draw Mesh
= ip-poctor Display Bxis
T spectrim Analysis Kind of Assigmment
! 2 ch LIFf Display Parameter
:I | St 86.11 mWrite Text
Tntary

3-12 s ¥~ % : M fcOperation —> Peak ID (&% ¢4 R4t Bl E#HPeak D)
12-1 B FERE L 4rehinl » T RSETT PR T AF b IR E T F7 8 L% E8
&4 %2 ~F KisEDelete

3-12-2 any length¥ 3 ¥ - =% A e
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3. set or deldte

Display Exis

& o1 Wave length(A)

1 o Bl
T

- — - v - - - - - - - - -

% 51 Wave length(nm)

R
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4 T &~ A7
4-1. FE3n9T3 ~ &
4-1-1 R TED, SR INNAFI0G b, U AT DR, - W2 § AP SEN 4
i G‘i’i;‘i % 15~20kV
4-1-2. “,ﬁ% TFEE A F& b, B E T peak * € overlap ™ 2 fx ®Background % VT
HE

bl &~ 47Si. Ti. Cr. Mn. Fe. Ni

(& ¥L 2 hb, v r, o7 &N & &+3)

Z line Crystal | Peak L(H) L(-)

Si 14 Ka TAP [ 15 -0

Ti 22 Ka PET 88 15 -0

Cr 24 Ka LIF 159 15 -2

Mn 25 Ka LIF 146 15 -2

Fe 26 Ka LIF 135 15 -0

Ni 28 Ka LIF 115 +3 -2

4 2.3~ EPMA Main Menu #rAnalysis —> Quantitative Analysis B3 & 4 47

EPMA Main Menu

Analysis

Bnalysis
Bnalysis
Bnalysis

Peak Search Honitor r‘ I T

EDS Qualitative
Serial Analysis Measurement Exlt

4-3. X I FFhAE L E =% B EcAnalysis —> Quantitative Analysis —> Sample
4-4. B fxMeasurement —> Corr. Method % #% 4 47> /%

Correction Method
Material

_jHetal

( Oxide

Quantitative aAnalysis

0913 Measurement
Corr. Method (Metal ZAF)
Element Condition (HW:3) Correction Method
EOS Condition (Acc. 15.0 kV¥) | ZAF
EDS condition .
Standard Condition

Staqe Condition (3)

(~ calibration Curve

P RBEAY A
SAATH A A S

Elements

| Condition

EBf i T
o [ETemens ‘ - : TR g R
Foral 3 ® o {54 delete

|cancel

| close
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4-6. zFMChannel & 17 e f&~ % B fxMeasurement —> Element Condition —> WDS Mass. order

Elesont Conditfon
Measurement order

-1 -2 -3

Wt [T Elements 01 Ve Ca
- -

Iomi TAP) Pal LivH)  ca( PETS)

e |
| Condition

Print tndicater Erystal Wave G L] ——

3x:Channel ~ e~ Z#E ~» 47, B GBI o7 L& FE*E P &% - Bchannel » 17, §
W 4v o 37 enpE T, 2R EBAF R T A e

4-7. @Q T %‘ﬁﬁitfl? ExMeasurement -> Element Condition —> WDS Condition
L 1 R BB s

WDE Element Condition

—%

Ho.of Elements I Pou, {mm) Wave. (A) Wave . {1m) ‘

Elas l[ﬁn—v_']m |E—

T 81

LIFH
168.906
00
5.000

10.0
5.0

High v.(v) 10000
Bage L,(V)
Window (V)
Diff/Int
High v.(v)
Boquonce
Bage L.(V)

Foak overlap Exchange Window(V)

CanceL DALL/Tnt Int Int

Exchange | Delete | Update SCA

Road

st :Back(+) 2 Back(-)R % — 248 545 2 5, % b E AR, FRS AT AR T 2k
oo F {He sl ($R4-1-2)
-8 FEsnA e F 385 i 2 % @ (Standard)

Element condition
|

STD group All Standard Condition " Set Standards meas. ON

sS4 Fe ca

EDS Elements

Condition CH-2 LIFH CH 3 PETJ

NaAlSi2ob fe2o03 camysi2ob
Compd-0 Pure-0 Compd-0
Sep-10-2004 Sep-10-2004 Jun-24-2004

Condition

Close

4-9. i #Measurement —> EOS Condition 3k 4 47 $dicis GG 5B ¥ 223-4)
4-10. i& » Measurement —> Stage Condition -> Pos Input ® AL R (FRHFR3-5)
4-11 i£#% One by onefé £ #&Acquire( 4B % 23-6)

13



-1:
-2. SampleiZ B~ %
-3. summary->clear all->some—>:i% # & ﬁi%l Mzogh (E#S €479 ) >EROWZ Spreadsheet—>

%] iE Mass- >ty;e outé 100%—>tyi¢‘e out ~ Atom—>type outfs list® € &I 13 Hdy
EPMA 'lain Menu ] .
—| Select some o specimey/@

Summary

Quantfitative anal.

AgShIn

Group : quant Sample : AgSh

Total
97.831
94.021
93.325
51.252
49.067

Hinimim  49.067
HMaxipum  97.831
Average 77.099
Sigha 24.664
“Ng. of data“ &

o= = =) T e o | om |

A-11-4. L_Llst" l—ﬁElt >C11pbaord
4-11-5. B fzExecl->Rt} Hedp—> ¥ T34 #

14



b = > &% < % i# (Standard)
oS
;- % * Calibration Curve
= é%: : # i * Calibration Curve (ZAF ~Thin film ---)
Pl E - s B, G ARERDE iR &, AFEIREG ApGesdit i 2k
if;ficarbon, Vg R g E)
2R ERG - BERORS, - HERF R a3
5-1 #Peak Search:
5-1-1 F #<EPMA Main Menu-> Monitor ->Peak Search %
5-1-2 EH# ~ % % K LA 17 %4k, £ 1 7Peak Search

stepl: E#& AT~ %
step2: ! f"peak search

:
Hf“ Analysis [[Tgnt  [(8td | [T Line | Map

Step2 iF #3K 4% 7 {8 7 Peak search 3 AT o= e

Element Condition
Cond. [€r CH-3 PETS |

_
T TR [ [ [ LEstdLE~ 3
P e e
crystal m—ﬁn—;ﬁ—- A cond.
e

I (=
= i
[ | Rkese e e e (e

Paak as | Nearest ) Max I area Mode

I [ Search [ BB Meas. [mMulti-ci Closna

[ Pea
i;—s:-rmnc Search |uio) LT3 B«aarch\

cps CH-3 PETJ Cr Ka 73.541 (mm)

Stepl ¥ element

15



-2 i& »~EPMA Main Menu =Analysis -> Standard Analysis F¥ ¥xSTD4 47

Filo Conligure

guantitative

Line

Hap

Poak Scarch  Monitor
wal itative

5-3 X T HFAhAE &% =% » B EcAnalysis —> Quantitative Analysis —-> Sample
-4 % zStandard Type = fxMeasurement -> Standard Type

Bample

‘cl—ni Condtition (Cr €r ) Standard Type

80U Condition (Acc. 20.0 kV)
lom X! _iMetal
}u\u,- Comtit ton (~ Oxide
|condition Load
|condition store

|Ehmok Data
peint-out condition (OFr)

[T calibration Curve

OK | [cancel

\ ‘
5D EH AT FE oS (R * 22 - 2 22 - anig A, AideT)
5-5-1:ZAF
Stepl:ﬁs?]%%%iﬁéﬁ‘#iswv\ Step2::EEH ~» 47+ 3 Stepd: £ #% % %8 %2 Channel

(=]

Element cCond|

Standard Composition 1 Elementg

WDS Element Ccr cr Mo Elemants
I Btandard Compowillon

Conditior

z Element
Condition

Balect Elemants g [ex (A13)

cr  cr

Print indicate crystal

i

*®

T

WDS Element Condition

Ho.of Elements 2 jPos. (mm) ( Wave. (B) ( HWave.(mm)

Elem— 1 |Elem- 2
Cr Cr

Cr
Ka
1
2
LIFH LIF
159.322 159.270
Back (-) (mm) Time Time
Time/Count 1 i
Peak Seek W. 10.0 10.0
Mes. Time (sec) 5.0 5.0
Bac. Time (sec) 10000 10000
Mes. Count 500 500
Bac. Count 32 32
PHA gain 1700 1700
High V.(V) 0.70 0.70
Base L.(V) - -
Window (V) Int Int
Diff/Int
Sequence

Elements
Hame
X-ray Name
Order
Channal
Crystal
Spect. Pos. (mm)

[ﬁ;k overla_p _ﬁfoﬁ

[ Cancel
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h-5-2 Calibration curve
Stepl:#i » $HEP 2 ~F 130 Step2: Fiév\ﬁ ~ %

ard Analysis
WDS Elements

Standard Composition

Select Elements
c

C 13920 0.1630 0.5700 0.0871 0.0080

6 PUH'? %#cts . i #Measurement -> EOS Conditionz %5%3%5?3 -4
T.E5 @ * 222 (ZAF). 3 %’4&“,%9,&3436
5—8 é“’f’%/‘é—k—"?“;‘é_ ERET L ERF AR, -V EARERL. FRISE |
y;:fa R FEREN, R R AT 4
8-1 xEZATEH —xﬁ: E‘-%Measurement -> Stage Condition -> Pos Input -> Accumulation

{
i No. 5
Scan Type gtage ( Beam Auto Focus

Inccumulat ion

Stage Position 61.6960, 18.6390, 11.6082 l‘ ‘ Standard Analysis

|Apply [m Read & Apply Close W‘ %‘f\l S A\ -%% ‘ig‘l;':g:

Working Area Stage ey
X 80 (wm) 40

B
g re.000 |

5-8-2. K Tp| T BL¥cE A5 B fEAE
F’“}é-tMethod to set Accumulation A% v

Standard Ana
Hethod to set I-\ccvm\ulatlon

Joystick | Line Grid

| Apply j Cancel

Joystick: §I* #4% "g 4 P~ 2

Line : f— if& F % jeP-2t

Grid @ - %l‘ﬂ}’\ K T X#hE JE > Vi3 jEA {7 8L
Fix @ Hle k- g1~ 78

Grid mode: Line mode:
3 point * 3 point =9 #f 0 0 0 0
} e Step size
0o, o

17



5-8-3 w Rl ARk TR ¥, E#HConfirm , T BFckFMMEAART, Fls - BZfhit £ 3lok

- tan Standard Anal

Ho. §

> Adjust stage with Joystick and
Scan T g
Aan Ty | stage (7 Deam BRGNS press Store Button !

n Accumulation No " v z

dtage Position 61.6960, 10.6390, 11.6082 A
}

b oAk Iv 61.2960 18.2390 11.6082
Apply ]Conlhi Road & Apply close ! 61,2960 18.6390 11.6060
Working Area  gtage T 61.4278 19.0377 11.6037

X B0 (wm) 40 61.6960 18.2390 11.6082

% SRR
61.6960 08 Soat |cancel

61.6960 18.6390 11.6082

| [ il Peak Search
| Sample : Measurement

‘ Standard Type (Metal) (" Mways jWone (7 Every EHEE A & AL Peak search
Element Condition (Cr Cr )
EOS Condition (Acc. 20.0 kV)
whibiion

Background Measurement I

(" Mlways _None (" Every

F# & 7 & i background £ iR

% | synchronus Measurement

Condition Load .
(" Asynchronous ) Synchronous

Peak Search Position
Print-out Condition (OFF)
Heasurement Mode  (WDS)
Additional Function (OFF)
Survey Heasurement

No move ( Stage position ( Shift offset

Preset Measurement (2)

andard Analysis

Select Preset Samples

[selected List Sorting Order

Measurement [‘ Exit
(Metal) Group : All (" Name jDate

Standard Type
Element Condition (Cr Cr ) | No. Name Date WDS EDS
EOS Condition (Acc. 20.0 kV) vi LAS Sep-16-2004
BBS €0 on ti Sep-10-2004
Stage Condition ! si Sep-10-2004

— ] er Sep-10-2004
Condition Load fo Sep-10-2004
Condition Store ot Sep-10-2004
Check Data T mno Sep-10-2004
Print-out Condition (OFF) 1 Sep-10-2004
Heasurement Mode  (WDS) r Sep-10-2004
Additional Function (OFF) : £8p:10-2004
§uxvey Measu[emeni; Total 1 samples selected

Preset Measurement (2) Clear All

18



5-8-6 EHHAcquire f&, 5 p FH

Listing

,_j _J __j Listing _J ‘

Lwe? ¢ 7 368 1( 1.0)
5« 7 Channel Elemenl Peak cnl sec
LWE?2 ¢ 1 3030.1( 1.0)
§« § channel Element Poak  ent see
LwE2 ¢ 7t 1285.8( 1.0)
6= 9 Channol Elewent Peak  ont sec
1LOE2 ¢ T 1180.1( 1.0)
Carih atarts

Intensity data of STD Mo, |

Elamant Poak{mm) Curr.(A) Countw Tina( pac)
1 € 125,112 1, 191R-06 40327.0 9.0

Intensily data of 5TD Wo, 2

Elemenl Peak(mm) cure. (A) counly Time(sec) 5.0,
1 ¢ 125.112 L.191£-06 40169.1 9.0 22.
All Moasurement over

Neasurement Control Window

Stage
Btages
Stage=
Btage=
Btage

stage=
Blages=
Stage=

Malysis ALl End

5%
/%
73
5/%
5/5
5/5
5/5
545

1h
16
16
16
16
16
p 16
ep 16

=] calibration

curve

El

Calibration curve

¢ LAS A : 0.5639 B

Intensity (count/msec/ud) = A*wt.$%
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6. Map Analysis

6-1. /T3 ~ %

6-2. #Peak Search

6-3. i& » EPMA Main Menu ¢7Analysis -> Map B kzMap Analysis~ #74R %

Filo Conligure

}
D“ “I ﬁ |
1 _JT|
Qualitative Ana
Quantitative Ana

Tine

Hap

Poak Scarch  Honitor
EDE Qual itative

Serial Analysis
Auto Packicle Amalysis

6-4. 3% Thhr E 2 A7 2GS R #4-3-4-9 > Map » +7 P, 2 &Dwell time I > 3%20 msec)
6-5. i€ # SEM % i%

6-5-1 & »Element Condition -> Signal

6-5-2 34 B SEM# i

6-5-3 ® |EPMA 2%, E#HRead £ EOK

Element Condi

Map Analysis

Element Al Fe Cr
Meas. order
Condition

Image Signal
Heas. ACB Contrast/Brightness

] @EI

r ’TOPO (TP)

cowo —cco [l cos | 1os> |

Element
Condition

‘mml (a1)

T |aux2  (a2)
Si 1 P
e  |nux3 (a3)

4 Elements
Cancel

6-6. /a2 T4 17 g )
6-6-1. :’E-/\Measurement -> Stage Condition -> Pos Input % %4 +7 A& 1%

Line Set [Powition col
aroup 046913

i
Prusot o

ti
(%)

th
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Stepl:
Step?:
Step3d:
A. Scan Type: + 3 = fa#F#4 #-3% Stage(uni) ~ Stage(bi)!Z 2 Beam

Stage uni: % % %Beam, # #>Stage Fzd } LT HFH (FEFRA, HaERS)

Stage bi: 5 #H %Beam, ##Stage & } T kv (BFRFE ErmiEi)

Beam: % ¥ @ Stage, # #Beam F % d @ L4FH (& PSS @B S0 43000 Bov )

Stage(uni)

r T

Basalt SiCaFe
67 a8
65 3130
1.1290
FH 1R
A
ERTRTEE 2

v

v

v

.

v

21

step2. 1A i§

Step3.3% 1 5712 #(Scan Type. Stage
Drive. Pixels. Pixel Size 2z Dwell Time)

step | Fr 6 P

Step6. BRI

StepS. FEE 3T 4

Step4. it %4 F(Read) Kz 8% i B (Store)

Beam
codenvceccnccne -’
N R pp— .’
cdececcneneee .’
P -»>
cadoecncoceaneces .’




B. Stage Drive:
Normal step : & Bsteps-]'0.5 um (& B #if-)
Micro Step : # Bsteps-|0.02 um
C .Pixel (x.y):3% T~ 1583k
D. Pixel size (x.y): & %4 17+ g« Spot Size
E. Dwell time: 3% & ZLA 17

#: A A 300um x 300um

3000um X:3000um=  10um * 300 point
(Pixel size)  (Pixel point)

(o)

? Y:3000um= 10um * 300 point

L AR E @ pixel ™ % Dwell timeid
Pixel $ 4% %256 X 25614 F 2% %17 s % fids

Stepd: 4k #(Read) % *% z 2-(Store):

(a). # & 3|~ 478, i #Read odA 17 BEPAHR (P A0 28 ¢ S Bh)

(b). Store K TA 78, 7 = &> 3¢
1. store to start(Start point mode): f* % #-3f B3| ehR 4 17 A =0 F Bh ez 4o 8L
2. store to center (center mode) : i 4 B B3|k § F A= F SFHhdevd o gL
3. store to end(END position mode) : & 4 #-3f B~F|en g4 (7 & =x F Zendt o 2L

pp: FHEEAAES

o= ———— , : Center mode

I :

1: : ] _—E :End position mode
, o i S

: ‘ :Start  point mode

Stepb: Fx @ A 7 @ BLFR F b B Bk, FasoMap A 47w ¥ & a0 pE

f|: Store 3% % Start point mode #L45%

~

D(£%%5) A (EEL5EN)

b

C(H =94 B(F %)

-

Step6: apply > & M BT
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6-6-3: ™ I|Measurement -> Stage Condition -> One by one B 454 47

jresiTopak | fokerby-oak (E8 S eloas [ el {8 jclon

6-T. BLIP| & 7 & B R
B E<EPMA Main Menu -> Process -> Map Analysis 4%, # Real time

6-8-1

i » Map Analysis —> Operation-> map Display-> Display Mode

P R R

Sample Realt bee Operation | Exit J
Operation Menu Fo Cn Arn.\:.,
Map Display n an.e2
Map Analysis o Jap Display
Map Caleulation . Boale
combination Map Single Map Display
Print-out Lavel Modify
o Calibration Factor Display Mode
. . contour/Bird’ s Eye View Paramotor Color
" Reset Map Display Parameter
-4 4 = 0. Mrite Taxt
. L‘;‘:“, ‘7'9 1. Window Layoubt
v \’ 2,742 1. Replace Map
2 %5 1 et
= __Map Display =l 1.310 2': 18.21 27
:‘::' 2 5'59""
Int/Cone Intensity Map | & Concentration Map| } o l;; 80.8 059581
3 0 ton DD
Al =3 s = 1 Aved. 196 Avell.20
Cr Cn Aua.a(i, CP LvAreat
pisplay color '@ Pseudo Color | _ Monochrome Gray | O Toq0— ",
6.928 0'7 1912 o‘o
Wscifisd.sy | osiiien LT 1 2:;: 2.8 :::: 0.0
color Bar # On Paramater | On Maps I Hormal 5;300 1.4 1530 0.0
a.864 7 1402 29
cotors JSEN S WS % T R TR
3832 nar o
Step Interval ® Equal X, ¥ | Measuresent X,¥| 3.316 o w020 o'
2.800 . 893
2.2688 ° 765
Map Display # Nona Interpolation|  Interpolation voce gz 2 :i
1.252 ) 510 )
‘ apply| Rosot| close| 0.736 uj, 382 ‘j‘
0.220 255
0.296 !:‘: 127 n:.:
-0.811 0=
cr 100 um | cp 100 um avo.103 %% ave 70 %0
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6-8-2 &

H T h

oOperation |

S8 B fxOperation

¥ color Rar W Group Mase W sample s

¥ Comment I’b ¥ Date & Time

W soan Typo ¥ docum. Mo ¥ 2ecel. Wolt |
¥ Probs Current ¥ taguification § Probe Dian. |
§ Dwell Time ¥ Blage Pos. & Ditecticn N Polots/Intetval

Operation Menu ¥ chanel & Crystal W Spect. Pos

Map Display T '

Map Analysis Map Display / ¥ Max Value ¥ tin Valoe
P -

Map Calculation .| Seale 8 value  Micron markee

Comb inat fon Map -

ingle Map Display

¥ X-ray Kame | Ocder
¥ dve Valoe

¥ melative Profile

Print-out Tavel Nodity 5.0/hve, ¥ Heapure Rasge
calibration ractor Display Mode
~ Contour/Rird’'s Eye View Parameter Color —
Roset Map Display Parameler
T 0. Write Text = .
| 3.219 1 Window Layout arimeler a1l  Single e seall] eMiddle] Latge
2 “f 1. Replace Map 3
| 1265 mwport image ety 25

6-8-3 &k ¥(lali

Operation |

Operation Menu

ration Factor

-> Map Display -> Display Parameter

sample |

Exit

Ho Element Channel Crystal

Al
Fa
Cr
cp

Use Pravious valuas |

—— [ W Displ

N e
Dafine from nt. resul

& Quant..
RG]l st
® Massy Atomicy

B=
sami-quant. |

Hot |

Map Display

Map Enalysis

Map calculation
Combination Map
Print-out
Calibration Factor

Reset Map

Contour/Bird’s Eye View

Seloct Gloup/ﬁ.l-plnl
enls/msec/ul

= Select Group/Samp

ents/msec/ul

oK | Cancel |

6-8-4 #“Map Bl

S

Metal| & Oxm-l‘

BTD= HaAlSiZoh

~

O eN -~~~ c00Cc0000008

Fe Cn
99.5

A= 7.119 B=

Areat
0.

0.

0
0
2
3
3
2
a
i
2.2
2
1
9
3
‘|
6
3
4

Pravious value :

Nanlgi2o6

Keyboard
Oxide Normal

179579,

__al2e3
Ca [-m

0.7

Gl ROpRmL i 001422

Hotal Normal

,

L% T 3 4 17 B FxOperation

Nap Gisplay

Oparation |
Operat ion Menu
Map Display T
Map Analysis
Map calculation -
Combinat fon Map
Peint-Out
¢alibration Pactor
Contour/Nird s fye View

)
{
Line Color

Max Valuos|
Min Valuos|

3| i1 Point Analynis|

6. 19 point Analysis|
Pistance|

& Line Profile (Wor)
_Line Profile (ver)|
_Line Profile (Arh)

s On Map

Stg Move)
Print stg

stg Pos

M Rolative Profile

Result Map| ¢

[

—-> Map Analysis %




7. Guide Map
#Guide Map 4~ &4 47 % W TE K.
i o3 &1 71 A ik 3
3x 3 U bk
T, ©:
(3+1) * (3+1) =16 point

7-1. 34 17 4 2p6-1~6-5

7-2. & » Measurement —> Stage Condition i£# Pos Input 3 T_& 47 /& #%7-3 B fxArea Input 4R
%, i »Special map -> Set Area & %

T-4 B FxSpecial map —> Guide-net map 3% Z_

25



T-6. 3% TR, B e A 17 G5B 316-6~6-8)
T-7. FL2 4= >18, & EHmap B
T-T7-1. :& » Measurement —> Stage Condition -> Pos Input % Z_4 #7

T it

i Sat [Pout BT [amtact [irsatiat [Be1ots [Fring

| arou - oae913 Sample | traoe
|

Stage (6.¥.%) Qi
ti SEONIS, W VA5, 116930 ¢

(%) RI1513 L1690 -
st 34000, . 116910+
th 73.4000, LTI .
71.4000, 15 L AL -

73:4900, LRI .

17 .

1608 -

& B s E - (single)

Special map
Set Area
Guide-net map -

Free shape map Stage(bi)

oy Rofation OFF ( Micro

Convert to point table ... 300

Close 10.00

Dwell Time msec
Hagniiication [ Buto Focus|
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8. Line Analysis

8-1. k373 ~ %

8-2. xpLPeak Search

8-3. i& » EPMA Main Menu #Analysis —> Line B kxLine Analysis4 #74L %

Conligure

e ﬁaﬁ\m w=i W

Quantitative Analysis

EDS Qual itubive
Berdal Analysiis
Auto Paclicle Rualysis

WA R 2 44T Sl GRS R 24-3~4-9)
8 5 EHSEM #
8-6. Ei«Uv\ 17 ehie [fl
8-6-1. i& » Measurement -> Stage Condition -> Pos Input 3k %4 47 & %

Stage (6¥, %)

SEOTIS; W YIS, 116930 ¢
RIISTI. 902027, 116970 -
#2.8000, 7.4000, 11.6910 *
73.4000, 15,0000, 11.7313 =
71.4000, 15.8000, 11.9311 <
7304000, 15.8000, 117313 =

73.4000, 15,9000, 11,7313
63,6760, 10.1058, 118028

8-6-2. & =i &2k
Stepl: #73 &t
Step2: 4eiifi
Stepd: & A 47 ¥k
A. Scan Type: % 7 = #a#F @ #:¢ Stage(uni) ™ % Beam

Stage uni: % ¥ %Beam, # #+Stage

Beam: 3 # %.Stage, # #Beam (& * pt 7%, & F 27 23000 2 )
B. Stage Drive:

Normal step : & Bsteps-]'0.5 um (& & #&p-)

Micro Step : # Bsteps-|0.02 um
C .Pixel (x.y):3k %A +7 %8
D. Pixel size (x.y): & %~ 17+ g Spot Size
E. Dwell time: 3% & ZA 17
Stepd: 4% & (Read) % % 2 2 (Store):
(a). BB 7] & 478, EHRead edrm 78RR (P o 28 9w gh)
(b). Store & T~ 458, 7 = f&7 ;¢

1. store to start(Start point mode): it % #-3f B~F| e &% T A =X F i 4ok

27



2. store to center (center mode) : & % M BFleng il d (TAh=xF Herdz? w2k
3. store to end(END position mode) : i % #-3f B~F| e &% T A= F 2% end )b 2L
Steph: s T > » (HFEFHH 9 )
Stepb: F& @ A 47 @ ZLB Fxk B B cst, FaiiMap A4 7w ¥ & B R
#): Store & % Start point mode A=+4:-2k
Step7: apply

EPMA Main Menu BE

e S R E7
EX Erﬂ | if d/éé/éjl_ Line Analysis

Line Analysis

Line Analysis

59.1410
62,4530
10.6163

Eesd |
= crear read fhove

—e——————
& fa® si19eM

8-T. BLip| & 47 & P k.
 E<EPMA Main Menu -> Process -> Line Analysis # %, E# Real time
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9. =+ ~ Line scan ~ MapB®] # ﬂi%J l
9-1. B £<EPMA Main Menu —> Process -> Qualitative analysis -~ Linez‘Map

CHFE Raxio CD &
DVD LI-7..

9-2. Sample: B kxfh % » ¥ 3% ”«“‘d%ﬁi%] A
9-3. Operation—> print out->copy to clipboard ->F fx ] & F=>BE}Y > F F 3744+

EPMA Main Menu

Map Display

Realtime Operation | Exiu
"\,

o

Operation Menu S5n LvAreoaf,
Map Display 137 0:
Map Analysis 128 0.
HMap Calculation 119 X
Combination Hap 111 2.
Print-out 109
Calibration Factor

Contour/Bird’s Eye View Print image
Reset Map Print preview

Copy to cliphoard
Print condition

Print-out

Particle Measurement

42

34

25

17

8

0

Ave 41
Ph LvArea%
28

26

24

22

21

19

17

15

14

12

10

8

[

26.

0.
1
4.
0.
4.
2
0.

<
CWwW Ao OO

o

~
@

(==

(==

PCPrint

= NNWWR B O Q ~
W h W R LR LW WM W MW

~
C N HHEHNNNNRNNNROS OO

w
ON OO0 O0OO0COOOCOOOC OO

CO N WA NRKNINOWVLDDNS OO
ON O ~N =N MRBMEOODOOOO OO OO

v o A

cu —0 um

" EPMA Main Menu " Map Display o saoem
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“t4%- ~ Analysis ranges of crystals

s 6 14 22 30 38 46 54 62 70 78 86
b =25 S E 3
TAP | 2576 | ., Wllip 2ce b spa D - .
TAPH | 2576 oF Mhsal e s wag Doy
rel 0.8742 13A1 _25Mn 36Kr J ; 70Yb :-
PETH 0.8742 14Si ! 22Ti 37Rb L - 56Ba 72Hf -
LIF | 0.4027 19K 8cd e
LIFH | 04027 20Ca  1Ga 505n .

« M . 9 «ill

"t4%= ~ Types of X-ray spectrometers element

X-ray spectrometer |Model name| Abbr. N:'"v':;::f Crystal exchange Features
XCE-type X-ray 3 . High resolution in
Spectromstar XM-86010 XCE 2 At any position i
TXE-type X-ray : . s For light-element
Spectromster XM-86020 TXE 2 At given position diomicalsiRanalviis
g;)tzgt?o)r('r-\reat»;r XM-86030 H 2 90% of full range | High X-ray intensity
XCE-type Four Crystal -8604 7 5 | Four different crystals can be
Spectrometer XM-86040 e il Sl mounted. B to U can be analyzed

"t4k= ~ List of crystals fqr the diction of very light element

oy |Be| B | C|N|O|F
NSTE | Approx. 10 By kegEe.
LDE1 | Approx.s AlO|O| O
LDE2 | Approx 10 ©Ol0|O0 | O
LOEB |apox1as| © | O |
LDETH | Approx.6 £\
LDE2H | Approx 10
LDENH | Approx 8 O
LDE3H | Approx. 20 O
LDESH | Approx. ©
LDEBH [Approx. 145 ©
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s
18 BRIEF DESCRIPTION OF JXA-8100/8200 OPERATION

START UP SHUT DOWN
1. Turn on the flow of cooling water, nitrogen gas 1. Turn off the accelerating voltage.
and PR gas. 2. Click on “SYSTEM SHUT DOWN?™ in Initialize

2. Turn Main POWER (Key Switch) on. I menu.
3. Turn OPE POWER on. )
4. Turn on the server, PC and peripherals. Terminate the server
5. Log in to the PC and NFS. 3. Turn off the PC and its peripherals.
6. Log in to EPMA server. 4. Turn off the server.

! 5. Turn off the OPE PWR switch.
EPMA Menu starts. 6. Turn off the key switch.
HV Ready 7. Turn off the flow of PR gas and nitrogen gas.

) 8. Turn off the flow of cooling water after about 5
Possible to operate minutes.

PREPARATIONS

1. ELECTRON COLUMN ALIGNMENT
Turn ACCEL VOLTAGE on. 15-20 kV
Set or adjust the following in Monitor menu.

l Monitor ]

Stage ] Change specimen and set position.

EOS Monitor l

Filament I Adjust filament heating current to get the saturation point.
GUN Tilt J Adjust to get the maximum probe current.
GUN Shift ] Adjust the feature image (SEI) to be stationary when probe

current is changed in order of 107°-1077 A.
WOBB

Adjust the centering of the OL aperture to minimize the shift of the feature image.

(This can be done even just after GUN tilt adjustment.)

2. CONFIRMATON OF SEM IMAGE
Confirm the sharpness or the steadiness of the SEM image with a suitable specimen
before analyzing of unknown specimens.

OBSERVATION OF SEM IMAGE

1. Set the specimen on the stage and focus the OM image.
2. Set the following
IMAGE SELECTOR SEI

SCAN SPEED 1
PRB SCAN ON
PCD ouT

w

. Adjust Contrast, Brightness. (It is easy to push the ACB button on operation panel.)

. Increase the magnification of the SEM image and focus the image.

5. Decrease the probe current to the order of 107''-107'" A and select OL aperture
according to the recommended number indicated on the Control window.
(If necessary, adjust Contrast, Brightness.)

6. Push the WOBB button and adjust the centering of the OL aperture to minimize the
shift of the feature image.

7. Focus the image with STIGMATOR X, Y and FOCUS.

P
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QUALITATIVE ANALYSIS

[ 1. Analysis ]

Qualitative Analysis I

Sample ] Input Group name and Sample name.

Measurement |

—{ Spectrometer Condition |

Input No. of Spectra, Channel, Crystal, Spect. Range, etc.
E.g.: No. of Spectra 4, Crystal LDE2, TAP, PET, LiF
Range 65-250 mm, Step 50 um, Dwell 50 msec

— EOS Condition |

Set EOS before start of analysis. Read here.
E.g:20kV, 107 A

—-I Stage Position | (Stage Condition)

—-I Pos. Input I

—I Input X, Y, Z coordinates. Move | Set position to be analyzed with joystick

—Egad, Store, Apply (or Read & Apply) l (For Accumulation 1)

If set to two or more | Click on upper right ¥V mark.

For single measurement

""l Preset Measurement ] For preset continuous measurements

[ 2. Process ]

Qualitative Analysis ]

—{ Realtime | Display data now being taken.
Specify No. of spectra, Order of Display. Start, Stop for end.
— Sample | Display data taken previously.

Specify Group name, Sample name, No. of spectra, etc.
—{ Operation |

—{ Spectra Display |
Zooming ] Zoom in on part of spectrum.

[ Mixed Spectra Displayj Display 2 or more spectra superimposed.

-—{ KLM Marker 1 Display markers at the positions of characteristic
X-rays of specified element.

- Peak ID |  Display characteristic X-rays of the peak specified
; with cursor.
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QUANTITATIVE ANALYSIS

1. Standard Analysis

[ Analysis

J

L—{ Standard Analysis |

—>——{ Sample ] Input Sample name.

L Measurement |

If 2 or
more set

Standard Type |  Select Metal or Oxide.

—{ Element Condition |

- Standard composition |

Input the composition of Standard specimen as Atomic ratio, Molecular ratio
or Mass %.
Input valence for oxide.

! Element (WDS, EDS) |
Input element to be analyzed.
L{ Condition (WDS, EDS) |

For WDS, select spectrometer conditions such as Channel, Crystal, Peak pos.,
Back pos., Meas. time (Elem-i, then Select No.) or input each item.
For EDS, specify or set ROL.

—{ EOS Condition |

Set EOS before start of analysis. Read here.
Eg.: 15-20kV, 10107 A

- EDS Condition |

Set EDS before start of analysis. Read here.

- Stage Condition |

— Pos. Input ]
Input X, Y, Z coordinates. Move l

Set position to be analyzed with joystick.

Read, Store, Apply (or Re
For 2 or more Accumulation, Read, Store, Confirm, Apply

—-I One by one ] For single measurement.

—{ Preset Measurement | For preset continuous measurement.
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2. Quantitative Analysis

[ Analysis

J

Quantitative Analysis ]

Sample ] Input Group name and Sample name.

Measurement |

-—| Corr. Method | Select Metal or Oxide, and specify Correction method.
—{ Element Condition |

— Element (WDS, EDS) |

Input element to be analyzed.

—{ Condition (WDS, EDS) |

For WDS, select spectrometer conditions such as Channel, Crystal, Peak pos.,
Back pos., Meas. time (Elem-i, then Select No.) or input each item.
For EDS, specify or set ROI.

— CAL |

Specify elements which are not analyzed and of which data are processed by
calculation, and mode for it.

—{ Valence |

Specify valence for Oxide.

—{ EOS Condition |

Set EOS before start of analysis. Read here.
E.g.: 15-20 kV, 10°-1077 A (To detect elements of low concentration, 10*-10° A)

— EDS Condition |

Set EDS before start of analysis. Read here.

—{ Standard Condition |

Select Data of Standard specimens (analyzed previously).
- Stage Condition |

—{ Pos. Input I

—»+— Input X, Y, Z coordinates. Move |

Set position to be analyzed with joystick.

—{ Read, Store, Apply (or Read & Apply) |

For 2 or more Accumulation, Read, Store, Confirm, Apply

—-I If set to two or more ] Click on upper right ¥V mark.

—I One by one ] For single measurement.

—{ Print-out Condition J Specify items to print out, and No. of Oxygen for Oxide.

——I Preset Measurement I For preset continuous measurement.
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COLOR MAP ANALYSIS

[ 1. Analysis

)

L-[ Map Analysis I

Sample ] Input Group name and Sample name.

Measurement |

—I Element Condition ] (Same as Quantitative Analysis)
— Element (WDS, EDS) |
Input elements to be analyzed.

[ Condition (WDS, EDS) |

For WDS, select spectrometer conditions such as Channel, Crystal, Peak pos.,
Back pos., Meas. time (Elem-i, then Select No.) or input each item.
For EDS, specify or set ROL

— IMS |

Specify image signals to be measured.

L EOS Condition |

Set EOS before start of analysis. Read here.
E.g.: 15-20 kV, 107-10"° A (depending on concentration)
Adjust CONTRAST, BRIGHTNESS of image signal.

—{ EDS Condition |
Set EDS before start of analysis. Read here.
— Stage Condition |

— Area Input |
Scan Type Stage scan (Uni/Bi) / Beam scan

Stage Drive Normal step (0.5 um/min.) / Micro step (0.02 um/min.)
Usually 200-600, 1024 max.

Set automatically in Beam scan.

Usually 10-50 msec.

—»t—{ Input X, Y, Z coordinates. Move |

Set position to be analyzed with joystick.
—{ Read, Store, (Center, Start, End), Apply ]
v——-r Confirm (Stage scan only) I

Focus OMTYV image and push STOR in joystick at 4 corners of area to
be analyzed. Apply

If set to two or more ] Click on upper right ¥V mark.

—{ One by one | For single measurement.

L—{ Preset Measurement | For preset continuous measurement.
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r2. Process ]

Map Analysis |
——I Realtime ] Display data now being taken.
Specify No. of maps, Order of display. Start, Stop for end.
— Sample | Display data taken previously.
Specify Group name, Sample name, No. of maps and colors, etc.
! Operation |

L Selection Map |
Select map to be operated. If all is specified, operation proceeds for all
maps displayed.
—{ Map Display |

-—r Scale |

Magnify a surrounding area of a point specified as a center on map or
a surrounding area with Outline.

L Level Modify |
— Equal Width |

Color levels are assigned by equally dividing interval between
Upper and Lower.

-—rArbitrary Levels J Color levels can be input arbitrarily.

-—-{ Map Analysis ]
— 1 Point Analysis, 9 Point Analysis |

Display counts on a point specified, or average counts on 9 points
including 8 surrounding points.

! Distance |
Display distance between 2 points specified.

L Line Profile (Hor, Ver, Arb) |
Display Line Profile along a line specified on map.

-—{ Map Calculation ]

Filtering J

Map data are processed for smoothing, sharpening, etc.

Map Math |

Map data are processed as specified.

L[ Calibration Factor I

Input Calibration Factors A, B with which counts on color bar will
be converted to mass percents.
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