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XFLASH® 7 - THE NEW EDS DETECTOR SERIES

XFlash® 7

=R, IEFEIC, EREEOEVWT—2ZRHLXT,

XFlash® 7 - the detector XFlash® 7T - the detector
for SEM and FIB-SEM for TEM and STEM
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XFLASH® 7 - THE NEW EDS DETECTOR SERIES

XFlash® 7 — Key facts
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XFLASH® 7 - THE NEW EDS DETECTOR SERIES

XFlash® 7 — Benefits
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XFLASH® 7 - THE NEW EDS DETECTOR SERIES

XFlash® 7 — Ensure reliability!
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XFLASH® 7 - THE NEW EDS DETECTOR SERIES

<)
BRUKER
(<)

Is spectrum quality still sufficient at high throughput?

Task: 7z /N—IT v F > 7EDAULDIREBYIS, WDRFTE,
Challenge : SiEWDHA —R—=F v 7 =27 T aVK
Ja—2a v aBRESER1-0C, AT MLBE A
FI20ELNDH D,

_cps/eV
1Si - Kafz :
11,740 keV

W - Mo -
1,775keV

1,40 1,60 1,80 2,00 2,20 2,40
Energy [keV] Energy [keV]
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XFLASH® 7 - THE NEW EDS DETECTOR SERIES

Is spectrum quality still sufficient at high throughput?

B (Wk&i4

B_-[AEEL/)IL 0.4nA E— -L\EEL/JlL-5nA t\\_-ZAEEL/)IL 20 nA
IS A A O Ty EYI=02) I AL ©)
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XFLASH® 7 - THE NEW EDS DETECTOR SERIES

Is spectrum quality still sufficient at high throughput?

7 s (1 frame) 7 s (1 frame) 7 s (1 frame)

Beam current 0.4 nA 5 nA 20 nA
Input count rate 63 kcps 700 kcps 2600 keps
Output count rate 57 keps 410 keps 1024 keps
Dead time 18 % 38 % 61 %
Total counts 3.5%10° 2.7*106 6.6*10°
Relative counts 1x 7X 19x
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XFLASH® 7 - THE NEW EDS DETECTOR SERIES

Is spectrum quality still sufficient at high throughput?

ANE—EL

1 ' s m.m 2 TR @O

Beam current 0.4 nA 5 nNA 20 nA
Input count rate 63 kcps 700 kcps 2600 keps
Output count rate 57 keps 410 keps 1024 kecps
Dead time 18 % 38 % 61 %
Total counts 3.5*106 2.7*107 6.6*107

V‘ X7 morM x19 more signal!
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XFLASH® 7 - THE NEW EDS DETECTOR SERIES

Is spectrum quality still sufficient at high throughput?

YT T7ANE—EL

L . 2 e - s
Beam current 0.4 nA 5 NA 20 nA

Input count rate 63 kcps 700 kcps 2600 keps

Output count rate 57 keps 410 keps 1024 kecps

Dead time 18 % 38 % 61 %

Total counts 7*106 5.5%107 1.3*108

V‘ X7.7 moM X19 moresignal!
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XFLASH® 7 - THE NEW EDS DETECTOR SERIES

High throughput element mapping of Zr-steel welding seam

W e B

L 10 pm
I

ICR: 2.25 Mcps, OCR: 900 kcps, Mappingtime: 11 mins ICR: 1.375 Mcps, OCR: 550 kcps, Mapping time: 5 mins

hﬂiEEEE',:I: . 15kV, E—Aééi;", : 40nA
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XFLASH® 7 - THE NEW EDS DETECTOR SERIES

BS;IKQR
LD
High throughput element mapping of Cr, Fe, Nb particles — single frame

| Task : #i&EMH—RY /8y R (A—F4 v ohRE
FIALIEE L) FoeBRIF (Fe Cr,Nb/a &) #T]
BEA0BR Y MBS CIB A 2 THIE,

Challenge : > 7iLiZ, BE—LERICIZ o1
HM?ANRY PILREBEIIINODITTRY Y EV S
2 HDITTRTHLHIN?

Measurement time 5 minutes

Input count rate 231 keps
Output count rate 113 keps
Dead time 50 %
Total counts 3.5%107

HV: 15kV Px: 1,51 pm

IEEIE : 15kV, E—LEHR : 10nA
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XFLASH® 7 - THE NEW EDS DETECTOR SERIES

AG: 100x HV:15kV Px: 1,51 pm
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XFLASH® 7 - THE NEW EDS DETECTOR SERIES

High throughput element mapping of Cr, Fe, Nb particles — single frame

High beam current Very high beam current
Beam current : 10 nA | Beam current :

map time: 5 minutes map time: 15 seconds (1 frame)
AverageICR: 231 kcps, OCR: 113 kecps Average ICR: 630 kcps, OCR: 440 kcps
Maximal count rates reached ICR : 2000 kcps, OCR: 900kcps
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M A ~o I SRR High throughput element
S LR\ i Ty | mapping of Cr, Fe, Nb particles

. o
|

- Large are Mapping with Esprit JOBS

=4 (s z - 53 ] , Q’
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L - r\ iy i 1 single frame map time : 15 seconds
€L R A R IR Total Image resolution : 4583x4568 pixel
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/ , sy ; NS Y b - o 8 6x8=48 frames maptime : 15x48 seconds=12 mins
N i PR« i 5 ggL R + stage positioning,
: ' ~ ; > data saving,
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Si

MAG: 100x HV:15kV WD:10.2mm Px: 1.51 pm_

High throughput element
mapping of Cr, Fe, Nb particles

- Large are Mapping with Esprit JOBS

1 single frame map time

Total Image resolution

| Mapping area

| 6x8=48 frames maptime

AverageICR

: 15 seconds
: 4583x4568 pixel
7mmx 7mm=49 mm?2

: 15x48 seconds=12 mins
+ stage positioning,
data saving,
generating of mosaics

: 630 keps
: 440 keps

:15kV
40 nA
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ESPRIT SOFTWARE

ESPRIT LiveMap

%X 1,000,000 cpsDEOCRICEL B Y ZILZ A4 LEDSV Yy EV IHAIEETT |

- MHETEZEDOSAT Ty T T—F (B8/F
) N TEFT,

« LiveMapDBBRE 1 -V —TRETZT X7,
c IBEIBHDANRYT PILEHE - RRTE XY,

« BUNEBICRET 2WMETTRE 7 M JIRET
EIEC I

c EETYEVIABEICYYEZIoNE T,
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ESPRIT SOFTWARE

ESPRIT LiveMaps - GUI

Standurds

Sundards

LiveMap

LiveMap settings
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ESPRIT LiveMap

LiveMap interface and Auto ID



ESPRIT SOFTWARE

Flexible interface, extraction of object spectra

Spectrum

= Ty BT TIE, EAICSEMER. ARIICEDS mapBrzznS B A M, ZAIICEDS mapf. BRAIICR XY b
IWERRISEDZZENTEET,

= HERESAEOBEEWIL, default (ZFL—) F/iddark (77v 7)) OEBLOANEIRTETET,
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ESPRIT LiveMap

Map objects for spectrum
extraction in LiveMap mode



ESPRIT LiveMap

Map objects to identify chemistry of
a specific region in LiveMap mode



ESPRIT LiveMap

Maximum pixel spectrum for low
concentration/trace element
identification in LiveMap mode



MAPPING
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ESPRIT LiveMap

Switching from LiveMaps to
conventional mapping
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XFLASH® 7 DETECTOR WEBINAR

Interaction volume - signal generation

—REFH
SUNLAT
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XFLASH® 7 DETECTOR WEBINAR

C><)
BRUKER
(<O
Interaction volume - signal generation
= Signal generation depth (interaction volume) at 15 kV for different materials
Si-15kV Fe-15kV
Si “) < . (:\" 3 : S Q.0nm 0.0 ninr| Q.0nm
<D~1100nm§,_ ®~120nm
\\ .( -. 4000 400.0 4000}
N ‘w&i\b%m G00.0 nrvl 800.0 nm
S~
\1‘17‘/ (J \ \\ ] 1600.0 1600.0 ni 1600.0
ES \ 500 nm 500 nm 500 nm
-11484 nm 2 nm \ N 11484 nm -1148 4 nm 6742 nm <0 Gmm 6742 nm 1148:4 nm -1148.4 nm 5742 nm “v":;‘:"‘"“:"T 674.2 nm 11484 nm
Z=14 p =2.33g/cm? Ka =1.74 keV Z=26 p=7.86g/cm?3 Ka = 6.40 keV Z=79 p=19.3g/cm3 La=9.70 keV
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XFLASH® 7 DETECTOR WEBINAR m
BRUKER
(<O
Interaction volume - signal generation
= Signal generation depth (interaction volume) for W at different primary energies
® ~30nm ®~15nm
50 nm 50 nm
Z=74 p=19.3 g/cm? La =8.39 keV

© 2023 Bruker
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XFLASH® 7 DETECTOR WEBINAR

SBIEH1: FinFET 7 nm

NI .
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XFLASH® 7 DETECTOR WEBINAR

Deprocessed CPU (FinFET) — PFIB delayering

MAG: 1,500x 5kv

Below MO

ll ‘|zl ||| R
!

» . _ »
E 5 3 s :
. ' Yy ., : TTLAE ' »
440
. + i v L L I

MAG: 300,000x 5kV 200 nm

Sample courtesy: Dr. Andrey Denisyuk, TESCAN ORSAY HOLDING, a.s, Brno, CZ
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XFLASH® 7 DETECTOR WEBINAR

Deprocessed CPU (FinFET) — PFIB delayering

' Exactly MO

l |m|l|l ¥

LU U UL

' 200 nm
MAG: 1,500 5kV MAG: 300,000x 5kV

FEOL+BEOL Above MO r - '.. ?

(M1 ~M10.) r'1 r'] I'l f' il b " , i
FLRAAF L 14 ~.~-0.o LA L
l'|l.'.t."t : ". ". A

L‘J

4 L

200 nm

Sample courtesy: Dr. Andrey Denisyuk, TESCAN ORSAY HOLDING, a.s, Brno, CZ
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XFLASH® 7 DETECTOR WEBINAR
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5 kV, 300kx MAG, Below MO

Silicon Hafnium

|a|

Tungsten Titanium

MAG: 300,000x : 500 nm
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XFLASH® 7 DETECTOR WEBINAR

5 kV, 300kx MAG, Exactly MO
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Hafnium

Titanium

500 nm
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XFLASH® 7 DETECTOR WEBINAR m

(O

5 kV, 300kx MAG, Above MO

Cobalt - Hafnium

Tungsten Titanium

~15 NM—> o«

MAG: 300,000x HV: 5 kV 500 nm
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XFLASH® 7 DETECTOR WEBINAR

Automatic peak deconvolution

Tungsten

Hafnium 54

e ‘.

140 150 160 1.70 1.80 1.90
Energy [keV]

Tungsten

Exactly MO
2 .f’A :'L ' A" .4
M i A A2 M
S EITEIT L )
~ THafiom TYX EYR Y

""--...‘___‘_H_

A
-_ﬁ/-/ R ks i

140 150 160 170 1.80 1.90
Energy [keV]

Tungsten

Above MO

Al
= S—
140 150 160 1.70 1.80 1.90
Energy [keV]
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XFLASH® 7 DETECTOR WEBINAR

Automatic peak deconvolution — Above MO

Tungsten

8 K08 K08 Kol K
e m

v_“ﬁ.v“"’r
A A

Al

m o —
140 1.50 1.60 1.70 1.80 1.90
Energy [keV]
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XFLASH® 7 DETECTOR WEBINAR

Measurement parameters

Below MO

EDS MEASUREMENT PARAMETERS

Measurement time
Input Count rate
Probe current

Dead time

Total counts
H-FOV

Map size

60 min
15500 cps
380 pA

18%

4.6E+7 (46M)
1000 nm
300 x 225 px

H Aluminum

Exactly MO

EDS MEASUREMENT PARAMETERS

Measurement time

Input Count rate
Probe current
Dead time

Total counts
H-FOV

Map size

55 min
15200 cps
350 pA

17%

4.2E+7 (42M)
1000 nm

300 x 225 px

e e

.- -

e g W .
- -

T . T PR g e

.
'
!
i
}
i

<)
BRUKER
(>

Above MO

EDS MEASUREMENT PARAMETERS

Measurement time
Input Count rate
Probe current

Dead time

Total counts
H-FOV

Map size

60 min
15600 cps
390 pA

18%

4.6E+7 (46M)
1000 nm

300 x 225 px

M Aluminum

s

-
e T
car (A gt
. -
» Tk
e e S

EN—

;
:
!

e g, ol s
- -
-
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XFLASH® 7 DETECTOR WEBINAR

<)
BRUKER

(<)
20 kV, 300kx MAG, Above MO

EDS MEASUREMENT PARAMETERS

Measurement time 30 min

Input Count rate 50700 cps
Probe current 290 pA

Dead time 27%

Total counts 6.6E+7 (66M)
H-FOV 1000 nm
Map size 250x 187 px

MAG: 300kx HV:20kV Px:4nm
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XFLASH® 7 DETECTOR WEBINAR

Interaction volume generation Si—-W — Si

= 5kV beam scanning across a 20 nm tungsten (W) layer in Silicon (Si)

ol IEAN
<) | V'v.“‘.“.

© 2023 Bruker

<+ —>

[]]
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| 3 ||
; ; [
""""""""""""""""" Pty 2000w
[
||
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|
|
""""""""""" | b 000
| ]
‘ |
W (20 nm) = |
: | ! I 400.0n
le—— si (500 nm)——] J«—— Si (500 nm)
-287.1 nm -143 6 nm i mim 145.8 nm 287.1 nm
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XFLASH® 7 DETECTOR WEBINAR

Intensity of X rays generated across Si — W - Si

5 kV

3500 — T T T T T 1 T T T
3000 —a— Si-K
—eo— W-M5
— 2500
n
o
o L
~— 2000 ~
@ 2nm—>| |<—
P
‘o 1500
qC) »
c 0%
= 1000 - o %
1 ...‘ .... n ll_
500 mLLLITTI [ '...0 .....'.lllllll L]
poo“'“““ .“"I\ ,l'.. padd LT YOS
1 o T T T Lhe —
0 — T T T T T T T T T T T
-50 -40 -30 -20 -10 0 10 20 30 40 50
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200
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0
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\ J  —s—sik [400
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\ o —A— W-L3 o
“umng® - 300 =~
2000 ~6nm-s| e S
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1 _ . . - —
>00 s o L 200 &
.... [ ] ...... -lq—lJ
1000 e .....000000 0000..00.....‘ £
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XFLASH® 7 DETECTOR WEBINAR

<)
BRUKER

(<)
20 kV, 750kx MAG, Above MO

EDS MEASUREMENT PARAMETERS

Measurement time 27 min

Input Count rate 50500 cps
Probe current 220 pA

Dead time 27%

Total counts 3.7E+7 (37M)
H-FOV 500 nm

Map size 250x 187 px

=Ll

MAG: 750kx HV:20kV Px:2nm

100 nm
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XFLASH® 7 DETECTOR WEBINAR

<)
BRUKER

(>
20 kV, TMx MAG, Above MO

" EDS MEASUREMENT PARAMETERS

Measurement time 577s

Input Count rate 50900 cps
Probe current 210 pA

Dead time 27%

Total counts 2.1E+7 (27M)
H-FOV 300 nm

Map size 200 x 150 px

MAG: 1000kx HV:20kV Px:1.5nm

50 nm
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XFLASH® 7 DETECTOR WEBINAR

<)
BRUKER

(>
5 kV, TMx MAG, Below MO

EDS MEASUREMENT PARAMETERS

Measurement time 545s

Input Count rate 15600 cps
Probe current 390 pA

Dead time 18%

Total counts 7E+6 (7M)
H-FOV 300 nm

Map size 200 x 150 px

MAG: 1000kx HV:5kV Px:2nm
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XFLASH® 7 DETECTOR WEBINAR

HIZEHI2: Ni-based single crystal superalloy

MAG: 100.0kx ' /:3kV WD:7.9mm Px:5nm

100,000x
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XFLASH® 7 DETECTOR WEBINAR

5 kV measurement at 50,000x magnification

MAG:50.0kx HV:5kV WD:92mm Px:4nm

Molybdenum

d S o g AT
4
-

E2

MAG: 50.0kx HV:5kV WD:9.2mm Px:4nm

MAG: 50,000x HV: 5kV

ED
a5 e,

MAG: 50.0kx HV:5kV WD:9.2 mm Px:4 nm MAG: S00Kx  HV: Bk’ WD: 9. 2mm 1 Px? 4 b
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XFLASH® 7 DETECTOR WEBINAR

5 kV measurement at 50,000x magnification

cps/eV T ﬁ ¥ Tantaium |
] cps/eV [ GOl k. § =¥
160 - ;
35
140 - :
] 30
120 -
100 |
80 -
60 -
Vo
“Ta
40: Ti
:W 120 140 160 180 2.00 220 240
20 - Energy [keV]
| .
0 I

0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 45 5.0
Energy [keV]

© | Tungsten
$ ‘!\'.

EDS MEASUREMENT PARAMETERS

Measurementtime 15 min

Input Count rate 39,000 cps

Dead time 23%

Total counts 3.6E+7 (36M)
L 50,000 x
Magnification (FOV 2.4 um)
Map size 600 x 450 px
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XFLASH® 7 DETECTOR WEBINAR

3 kV measurement at 50,000x magnification

cps/eV
100
80 - EDS MEASUREMENT PARAMETERS
- [Tungsten| Measurement time 35 min
60 - Input Count rate 20,000 cps
Dead time 12%
40 Total counts 3.4E+7 (34M)
L 50,000 x
Magnification (FOV 2.4 pm)
20 - | .
| w [ 0 T N Map size 500 x 375 px
C Al Ta / Energy [keV]
.0_

0.5 1.0 1.5 2.0 2.5 3.0
Energy [keV]
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XFLASH® 7 DETECTOR WEBINAR m
BRUKER
(>0
3 kV measurement at 100,000x magnification
cps/eV
22° —Map
. —P1
20 4 —P2
18
16 -
14
12
10
8.
6.
¢
[ 2.
Ni based super alloy 'U_"'I"'I"'I"'I"'I"'I"'I
R 120 140 160 1.80 200 220 240
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XFLASH® 7 DETECTOR WEBINAR

25 kV measurement at 20,000x magnification
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XFLASH® 7 DETECTOR WEBINAR

25 kV measurement at 20,000x magnification
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Measurement time 30 min

Input Count rate 119,000 cps

Dead time 32%

Total counts 1.46E+8 (146M)
Magnification 20,000 x

Map size 1000 x 750 px
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XFLASH® 7 DETECTOR WEBINAR

Detector used?

EDS/SEM SYSTEM CONFIGURATION

Detector type Bruker 7t Gen XFlash

Resolution 126 eV @Mn Ka

Window SLEW AP3.3
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Thank you!

Name
Email or phone number
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