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SIMS Workstation & Bolt On Components

N

Rugged general purpose
SIMS analysis station

Rapid turnround of all types
of samples

Static and Dynamic SIMS

Integral front end ionizer for
RGA and SNMS

Integral ion gun raster
control with signal gating
for depth profiling

www.HidenAnalytical.com
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Primary excitation

Spatial resolution

Sampling depth

Information

Sensitivity

Quantification
Specimen preparation

Support data
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SIMS — The Technique

- A. Oxygen/Noble Gas lons up to 5keV
- B. Ga Metal lons up to 25keV

- A. 100 to 150 micron
- B. 50nm

- 2 monolayers ( static )
Almost unlimited (dynamic )

- Elemental and chemical. Easy to understand
- ppm levels

(the most sensitive of all surface techniques)
- Easy when compared to standard samples
- Straight forward

- Readily available

www.HidenAnalytical.com
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Schematic of the SIMS Workstation
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Components of the SIMS Workstation

P

~+ Flange Purpose Size
1 EQS 500 DN 63 CF
2 IG20 lon Gun DN 63 CF
3 Pumping DN 100 CF
4 View Port DN 63 CF
5 Sample Holder/Load Lock DN 63 CF
6 Energy Analyzer (not fitted) DN 63 CF
7 Flood Gun DN 35 CF
8 X-Ray Source (not fitted) = DN 35 CF
9 Electron Gun (not fitted) DN 35 CF
10 Cryo DN 35 CF
11 lon Gauge DN 35 CF
12 Gas Feed DN 35 CF
13 Auxillary DN 35 CF
14 Auxillary DN 35 CF

Quality Assurance
* |SO 9001 registered (certificate 6738)

* Year 2000 compliance

*  Full one year warranty

* Lifetime technical support

* International service support

www.HidenAnalytical.com
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Components of the SIMS Workstation
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Manipulator fork

Insertion plug

Beam location
Faraday collector

Sample mount
Faraday and sample

/ suppressor
electrical connections

www.HidenAnalytical.com
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The Hiden EQS SIMS Analyzer
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Y
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The Hiden

Extraction optics

e

EQS SIMS Analyzer

Lk

lonisation source

Electrostatic energy analyser

Quadrupole mass filter

SEM detector

www.HidenAnalytical.com
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The Hiden EQS SIMS Analyzer
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EQS analyzer 406

ALLOW 27.0 FOR
RF HEAD REMOVAL

RF HEAD - 6.2
(345 X 160 X 125) N CLEARANCE
CONDUIT

NOTE : RF HEAD MAY BE SET TO ANY
POSITION ABOUT THIS AXIS

-ANGE TYPE DN-35-CF FIXED
2.75" 0D CONFLAT TYPE)

7

7
\\/\\_CLEARANCE DIAMETER FOR

< = RADIAL CONNECTORS 272.0
o o
—~ ol T 345.0
= o T ALLOW 27.0 FOR
o _1’////////—_REMOVAL OF BOX
—[]—-ee@eoo—-—o—-— ————————————— N - :
— ; i i:}\\__CONNECTOR BOX 65 X 75 X 48
| FLEXIBLE CONDUIT EXITS THIS SIDE

207.2 STANDARD .
" 314.2 OPTIONAL
393.2 OPTIONAL
FLANGE TYPE DN-63-CF (4.5" 0D CONFLAT TYPE)
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The Hiden EQS SIMS Analyzer

atEe: M=
£
O, \%
N
RGA \SIMS <> Y )
I VW

extraction () . SEM
voltages axis voltages
+ energy

. (-

+1000 V
i ground (0 V)

O . Voltage source
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EQS SIMS Analyzer Specifications

N

Aluminum target
Ar positive ion beam at 5 KeV energy

30,000 cps/ nA -----————--- Al* at 27 amu

7,000 cps/ NA e O- at 16 amu

www.HidenAnalytical.com




Excitation - Hiden lon/FAB Guns
—(biquid Metal lon Guns Avallable)

The HAL 1G20 lon Gun features:
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Intense ion beam - 100 micron spot size, energies from 0.5 to S5keV
High current density, up to 4.5mA/cm?2 with stable positioning

Electron impact ion source with argon and oxygen capability

Steering optics for line scanning and beam rastering in depth profiling
3°offset in the ion gun column for optimum rejection of neutrals

Beam blanking facility for rapid beam switching in rastering applications
Differential pumping of the source reduces gas load on the chamber
Easily replaceable twin filaments

Charge exchange chamber to convert ions into fast atoms for FAB
Electrostatic deflection lens ensures a clean FAB beam

Control unit fully compatible with the IG20 high-brightness ion gun
www.HidenAnalytical.com
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Hiden Analytical 1IG20 — lon Gun

466.0
382.0

A
Y

GAS INLET FLANGE

TON GUN—— ON-16-CF ’//////FLANGE DN-35-CF

112.0

34.3 DIA

B
O §
Tt
B g ‘\\\\\¥7IDN COLUMN
9.2
= jasll
B il CHAMBER FLANGE
B AJUSTER DN-35-CF
& E
PENNING PORT FLANGE DN-35-CF
DN-35-CF

282.5

77.5

112.7

TURBO PORT DN-63-CF
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Hiden Analytical IG20 — lon Gun

Hiden 1G20 lon Gun
Gun
controller

l::ﬂ! li.:f! I
Manual 3

- E qr
. |
; _5m conduit
Gun column
'.._
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Hiden Analytical IFG200 — lon/FAB Gun

N
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1G20 and IFG200 Source Assembly
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PC Control with Hiden SIMS Software

N

Multi windows display

Icon driven control

Automatic data storage

Real time display of mass spectra/depth/elemental map
Zoom click and drag facility

Template files / Scan Tree control

Ethernet LAN / RS232

www.HidenAnalytical.com
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Software

| MASsoft | 2 e M sS4

File Edit MassSpecs Tune Gallery System Yiews Window Help

5|'&.|;|ﬂﬂ|i| MER O0@

=|HAL IV RC RGA 201 #9075 - HAHGLINICEDA - | + =| Scan 3 : mass HAHGLANICEDATAVML 01.EXP View:3 [~]«

m Ewvents +va SIMS Aluminium
A0

g

- - . Fin:
Rapid, simple Sioat Bet 8
e = S000Y.
I W dooon
o
data : Scan 1 : mass %EEEE
acq u i S i ti O n i ! Cyl “0 5 10 15 =0 25 EL] 5 an 45 50
1 1]
. =
using the |: . A
MASsoft Scan | - G- EXE
: . Scan legend |mass |
Tree ; . Start value amu annceI
m Scan 4 : energy S vl amu
: ; Increment value amu FiY
SEM - Steps Advanced..,
! Hodabive Honvibvile
fotative SEM ? Help
epeate
Available to Scan:
mass |
Minimum ¥alue 040 amu
Maximum ¥alue 1000.00 amu
Minimum Increment 0.02 amu
I Descnption:
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Software

=| MASsoft
File Edit MassSpecs Tune Gallery 3System Yiews Window Help

EI'&IEIﬁM'.l %1%4#@4 @él@l@l.l

=-| Environment Editor
Ins=trument mode | RGA |£I Current Value
. = Rastering settings
R aste rl n g an d Env:i.r_nnn_ent variable=s _| Enable rastering
d th fln Iuit;pllﬁr igggggg Park position
2 rofili SOt =200 -
p p g doltaca | Dwen B X min: 2000 2600
di iminat -1
USI ng l;zgrlllna or 1 Step I:I Y: Y min: -2iHHE kit
ERi==ion 100 _000
MASSOft Eiggtrun—energy ?g Start here Gt Bunee

focus2 —36

e 2o

plates 7.400

lens2 =10 v

Calibration. . . I
¥2|-1000
e
Start here + U Bramt b
X1 X2 X3 X4

v
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Static SIMS Library

& The Static SIMS Library

N

Intensity of spectrum

v Intensity at cursor

e inorganics i L
e polymers
L L

e lipids i
e natural products =
e pharmaceuticals

« surfactants
mass mass
_| 17 263 = 3291
« alloys
irtensity intensity
28417 76738
+ +
{ “ L L
¥| i P i PR L l‘ ‘ LT
(O 1 3 R 1 B 3
3 119 3 56
Mouse intensity readout is value at cursar position
gl stant| 5 Simsit [D:) |[Z The Static $IMS Library| 8 Micrasoft PowerPeint - [51... | M 149PM

Positive and negative ion spectra with details about sample source,
preparation and acquisition parameters
www.HidenAnalytical.com
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= MASsoft - [Scan 1 : mass HAHGLYNICEDATAPI=GS 2 23 ¢ ¥ S ML o |Gl 23 B Sl 0] |- ]¢
=| File Edit MassSpecs Tune Gallery System Views Window Help =
B Blen| | ®| |21Z:|@: Q0@

SEM i

1]

20

Cycle number 0000001

40

+wva ZIME FTFE

Scan Gallery

| =}

EAR MID MAR

P2
L_| 8B [
FROFILE LEAX DETECT SORFACE

HKearce| | P v

E0 an 00 120 40 &0 120 ana

TNaz: | armu

www.HidenAnalytical.com




HIDEN

ANALYTICAL

Example Data

MASsoft

File Edit MassSpecs Tune Gallery System Yiews Window Help
B Blenlal @] |5izpE QO @

=| Scan 4 D mass HAHGLANICEDATA\SI 01.EXP View:4 | & | -
-va SIMS Silicon

T,
ES )1
EDO0
LI
S00nns
BRI
ELIT
R0
000
200
2000
15001
RLLT

Sl i

] s h il
n zi0 0 40 50 B0 Il a0
Cycle number 0000001

SEM s

TNaz: | armu

mass HAHGUANICEDATAVSE 01.EXF View:?2

+va SIMS Silicon

10000
S0
10000
T
1z
i
Wi
Sn000
20000
T
00003
S
A0
0000
20000
o0

" T T T T T T T .u T T T T — T |r[]

0 1 zi k2 i & L) T 0

Cycle number 0000001

SEM : ois

TNaz: | armu
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Example Data

= ASsa 3 © DATAK IS EEZ e iR i = 25| 8 H ME
=| File Edit MassSpecs Tune Gallery System VYiews Window Help ¥
B Blen el @] [2iz:)6: OlU@®
ve SIMS KEr clusters
150000
1400005
1300003 a
130000
100003
a0 = ACcq 2 : DATAKEEE Rl s bl % -
3 90000—% =| File Edit MassSpecs Tune Gallery System Views Window Help >
= soooo—E = -&I E i ' 1|Ez|iE OO.
] 3
o 3
70000 +ve §IMS KEr clusters
co000] 180000
00003 170000
E 160000
400003 b
E 150000
300003
3 140000
20000-3 120000
10000 120000
i L oo
T T T T T T T T T T T T T T T %
60 64 68 72 3 20 a4 g8 92 L ooooo
=
o
Cycle numher 0000001 ThasE U @ 20000
0000
70000
60000
50000
- f 40000
A comparison or (a) -ve
20000
/ (b) + ve SIMS of KBr
T T T T T T T T 1
20 25 30 35 40 45 50 55 60 65
Cycle number 0000001 Thass: amu
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File Edit MassSpecs Tune Gallery System Yiews Window Help
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B || B |« 6| @ 1222 OO@

=| Scan 1 : mass HAHGLANICEDATA\MOLY 02.EXP View:b

-we SIME Molybdenum Oxide

SEM : e
E

1dir 145 150 155 160

Cyele number 0000001

Tass D arnu

Rl 170

+va SIMS Molybdenum Cwida

4000
0
RN
EL
FZO00-
i
a0
ZEQ00S
A0
PEUIT
0
150004
16000
1400
1200
100004
i
G
Llide
2000,

o .

SEM : e

an 100 1o 1z0 10

Cycle number 0000001

Tass D arnu

T
140
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Example Data — Positive lon SIMS
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File

Edit

MASsoft - [MID View CAMYDOCU NHITACHI3.EXP View:7]
MassSpecs Tune Gallery System Yiews Window Help

Ak (40

=

=

¢

] 1| E 2 |4 O0|@

SEM : o=

Hitachi sample

| ”

|j'

Si

T ™ T ™ T )
1064 135320 16:40:0 19:26:40 22132 25.00:00

Thrre

|
2T7:46:40

A Soan 2:tnass 15 arau

A Sean 2 vnass 28 amu
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=| File Edit MassSpecs Tune Gallery System Views Window Help

B || B | a4 @ 1|22 O0@

Hitachi sample

Scan 4 rnass 28 amu

CN (nitride layer)

1000

SEM : i

INO

A Bean 4 iass 26 A

100

# Scan drnas 131 amu

10 O S I B S RO h‘iili

_l_l_l—l
o0:an 024640 0333200 0&:20:00  1:0ed0 135220 164000 192640 224320 230000 ZT4E40

Titne
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Depth profile of
a NiCr, Cu and
NiFe Layered
material

MASsoft - [MID View KACGREENVHAL ADATADATAMISCSE-E

=| File Edit MassSpecs

Tune Gallery System Views Window Help

Example Data — Depth Profiling
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Ak | 4»

AEEE

o OO @

100000—

10000+

SEM i

1000

Cr

HiGr ,Cu and HiFe layered sample

Ni

Fe

fon W |..

o000

1640

L L e
Of:0e:40

T T T
feice]i] S0:00 ofaz:a0

Titne : seconds HH:MM:ES

01:40:00

~ Scand immass 6300

o Boan 3 owmass 3200

~ Bocan 2:rmass SR.00

~ Soan1ivnazs 5200
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- -.°. HI
‘ Example Data — Depth Profiling

N

e e

Cis

1En0

Depth profile of
a YBCO,
CeO2, YSZ
and Ni
Layered o .

o0o00:0G = 012320 iRl T T Cridcsngn 0ol X1 28 0 085840 E0& 2000 1R e & Bt o 11 ea40

material " S
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keml Fim on Silican

CCAITS e

SIMS

lan Plnes
Specirum

0-13%iomE

Primary lons (ohsdes)

HLAH, My, £, 008, el
[ VORI reskoe g

Cras-Cluster

lon Beam Source

DCN

Example Data — Cluster lon Beam SIMS

Surface analysis by secondary-ion mass spectroscopy during etching with gas-cluster ion beam
D B Fenner & Y Shao, J. Vac. ci. Technol. A 21(1), Jan/Feb 2003, 47-58

www.HidenAnalytical.com
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Example Data — Cluster lon Beam SIMS
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Argon cluster 1ons: cryogenic solid, £~ 5 nm
Wan der Waals bond E, ~D.0F e¥iatom

M= Nmy, 100 N < LH plomsic ster
= +lafcluster, (VM = HamiN
E, = OF/N = 10 eViatom == F, thus inelastic collisions .:.
a2
Monomer lon Cluster lon %
Small inferaction violume Larpe inberaction volumea .?
leads o implantation. leads 1o lateral sputtening .:.
mixing arkl spuitering and smoothing bui
withoul implaniation l l
\ ' a/ l l
= 0
;:P 0 0 [ J () 4
.
g’ﬂ Q @ Q g Q Qo

Tantalum
amoothing

Surface analysis by secondary-ion mass spectroscopy during etching with gas-cluster ion beam
D B Fenner & Y Shao, J. Vac. ci. Technol. A 21(1), Jan/Feb 2003, 47-58

www.HidenAnalytical.com
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Example Data — Cluster lon Beam SIMS

A
N
1.E+06
Ar-aC 1B of Gold Film
20 kW beam, ~2610 Torr
1.E+05
Counls/sac A +
1587 amu
1.E+04 bt
B amu
Augiir
237 mmu
1.E+02
1.E+0Z I TR T T NN TN T T N NN W R T .
Q T” &0 100 150 200 250 300
lon Mass (amu)

Surface analysis by secondar y-ion mass spectr oscopy during etching with gas-cluster ion beam
D B Fenner & Y Shao, J. Vac. ci. Technol. A 21(1), Jan/Feb 2003, 47-58

www.HidenAnalytical.com
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Example Data — MARISS
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Energy distribution of 2°Ne* scattered ions (Ne* and He*, 1 keV, 2x2 mm2, 120°
scattering angle, specular reflection geometry).

20Ne+*/Cu
1000_: “ Ne+/Ag

F
f——————

;
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Example Data — Elemental Maps

Fe Image

2 UA, 5 keV O, primary
beam normal to sample from
Hiden 1G20

12 mm EQS1000, 40mm
from sample, -100 V
extraction

250 * 250 pixel images, less
than 8 minutes to complete
all scans
~106 cps for 27Al, ~ 2000 cps
for 83Cu

www.HidenAnalytical.com
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Example Data — Elemental Maps

Aluminium mesh (200)
on a stainless steel
holder.

SESEEEREERERR

0 20 &N &0 B0 00 100 j490 180
"

T N TEE N D SN S
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Example Data — Elemental Maps

Fe Image

20 keV Ga primary beam
normal to sample

12 mm EQS1000, 40mm
from sample, -33 V
extraction
200 * 200 pixel images,
ca. 8 minute to complete
each scan

www.HidenAnalytical.com
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Example Data — Elemental Maps

Mo Image . 'Mo Image

20 keV Ga primary beam
normal to sample

12 mm EQS1000, 40mm from
sample, -33 V extraction

200 * 200 pixel images, ca. 8
minutes to complete each
scan

e
www.HidenAnalytical.com
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e Examp|e Data — Elemental |\/|ap5

20 keV Ga primary beam
normal to sample

12 mm EQS1000, 40mm
from sample, -33 V
extraction

200 * 200 pixel images

AlO*" m/e 43 SIMS Image Al* m/e 27 SIMS Image

M’Illlilll

tn IR

2T S

SED Image
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