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AR F S8 Scanning Electron Microscope System

1.0 Z&E. T ZHEEE Process Summary

1.1 HEBRFERRIZRATHMRESE. £EMEL 2S48 BEME. LFHRESR
B, AT ENEINER . AR, TN RFAS BTS2 G
P2

1.2  Zeiss GeminiSEM 300 93¢ £ BH%E Scanning Electron Microscope System SEM FE
AEE MR BRI, B EMRNETDIEEXTREKR, KEEhE
H002KV—30KV IIEBRE. MEFNREEME JRUEENRSHMEERERM

]
AR o

1. GeminiSEM 300 {4k 4N
2.0 ZFEEZZ Material Controls & Compatibility

21 EEREHRE. MEMRETZEMNERES TEEEMNENTE L.
2.2 JIEEE 0.02KV--30KV,
23 BEEFhHDAENERE. ERERE-1~70°, E5hrik 360°,

3.0 S FE Training Procedure & Applicable Documents

31 BAPTARGCHMEETERAXENIER, £ATEITHSEMEEETENCSEA
RIERE.
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fa SEM TR IRSAECE EZ. U E SEM TREINEH 3 k. & SEM TRIn%E, k&
3REFRG, BITERE EYLEZ.

EXFR SEM T2 b ey 4/l 242 i fa)

B ARG, g SEM TRFAZERLEEE,
BEEEGR, FEARRAE.

BNEZEALR —F

SEMEB&EFPE I ARLTREEALE SEEMATEIZEE BUEBUERE R
A

4.0 EiFF N Definitions & Process Terminology

41
4.2
4.3
4.4
45
4.6

B HE FIRWEE EsB
—RE TN SE2

SR E: EHT

B Focus

EHE{R: Main Chamber

TR Work Distance

5.0 Z£HE Safety

51
5.2
5.3
54
5.5
5.6
5.7
5.8

5.9

HEEENEIEAREE;

AR . AETEREYMEN, 4TV EX T, NREZMRIRNE
BHEERECRLERERTERE VATHTEESRIM ST MM,
HMEHREN—EEZFE M, AUEMELNESRE FENTWMESRERD,
AENLEN, EUERASRENLEE FEER U &, BB,
AEARRERETANEREMATREGSRE, MBRRAGEHR
AEARFIVAMERERG NI (B, Be7)%E), DIRBIRSE,

AEEANFEEBSIIES, TR Stage Navigation FE [ 4] |k Joystick Disable, BFIE12
WAZAT M ERYRFARNE. B rEEESETRES SREEASRER, —E £
RERORBEN, AEN2BHTHRHEH #BRELNZEE.

TIEE SEM g £EV8HS, FEERREEESFFE.

6.0 S EHIE Process Data

6.1
6.2

6.3
6.4

JIEBE: 0.02---30KV

HPE <0Tam@ISKV(TRBTF), <12mm@IKV (CRBTF, LBERLREE
%)

TREE T 12---2,000,000 £Z

BERA: mARBEMRANT 20nA
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6.5 T{EEEZ: 0.1--50mm

6.6 {IPISEHE!: -1~70° FELERELE 360°

6.7 LA~ 10mm. [(J15mm. [J20mm. [130mm

7.0 T Z/ELE Process Explanation

71 HEBRFEHEIEATHMEES. £BEMEL. 2SE0EL. BEME. LEHEESR
B, TR . HR AT, TN RN SRR TS oG A
P

8.0 ZEfERFE Process Procedure

8.1 {EAF. REFEAILERALEL, BIAL—MEAAEARRERLHE
8.2 FH/BSEM IERE
821 WHINEMLIREET
8.2.2 S M = & SmartSEM ERRHE R, /8 SEM TIEE {4,
RFHMS: SNL
=4 snl

& 2. SmartSEM TR nEE
8.2.3 & i 2 M = T Gun Monitor Ex, H BB FRELRENREF,

& 3. Gun Monitor T{EffF~=HE
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8.3 WEHRIMEZD

831 FIMMSTNMEMREEERMAETING. £ZEE SEM Control | Vacuum MR E
=5 [Venthedl, HRBEEHFERS, RESAKE. (L Vent 5§/ EHT 4F Off 44
A N2 EIIFR)

lSystem Vacuum = 9.85e-007 mbar
1Gun Vacuum = 5.226-010 mbar
[Ventinhibit = None

|Vac Sletus = Ready

|Column Chamber valve = Closed

]EHTVac ready = Yes

]Colunn pumping = Ready

|| Partial Vent on Standby

7] Vac Guiet Mode
Charge Compersation
ICC Status = Off

= 00%

[ 4. [Vent |k

832 FF/LaolE, BRERTE, FIARMREZRT), BARR. BARRNEKT
AR, AMELETEH, REAFRESFTAREETR BHIAEREFE.

Haar)EE: EEEEA

FREiE

s ZRERETEHE
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8.3.3 MR TV MR TUSRME RSN, WiHEsMElERTE,
8.3.4 82186 FAB], £ SEM Control T Vacuum FIHR 5 &5 Pump $240, FFEAHEEZ (I

B AFE 0T

84 BIHGE, BEUHARTME BN IEER

8.4.1 7 SEM Control [} T+ Stage BHHIAEZE HHIE 1 |Joystick disable| F1 |Stage Disablel‘

MREZAE, BUHAE RS,

»

Compuc, Mode = Off

| Zmove on Vert
| Track Z
Protected Z

|SEM Controls
T Detectors | Scanning
| VYacuum | Gun | Column | Stage
Stage At GoTo Delta
R Uninttiahsed Uninitiaksed [
XY
Y | Uninitiafised Uninitiaksed
Z | Unintislised Uninitialksed Z
T Unirstialised Uninitiaksed e
R | Uninttialised Uninitiaksed R
Stage |s = dle

| Joystick Disable
| Stage Disable

Safe Z = 0.000 mm

[ Sagestop |

B 6. Stage T = B
8.4.2 FRWEIET 4 TV-CCD R,

WJ

B 7. WA E SR B

8.4.3 MI\HFRKIFHFEMRT, £ Setting EMBRERSNBENERE, FEA

i% Safe Navigation &3, RIED#ERE.
8.44 BITEATEEREHNTSEM T EER.
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ZHm et
FEcE

XAE YRR hEfEhE

B 8. B BRI
8.5 J{IFSEMMEDLE (EHT)
8.5.1 £ SEM Control—Vacuum HERH, HIAEZIAZS T (EHT Vac Status=Ready) ,
8.5.2 T AZSAE A 5 Gun, #EF GunOn FHFHE (B Gun ELFR. MBLIEE).
8.5.3 7F SEM Control—Gun E4K™, 7F EHT Target S A SRR ELE, B30 10kV,

| Delectos | Scannirg | Vacuum
Gun | Apetues |  Stage

@ FAT Target

[_Exlraclor V= 472 k¥

|Extractor | = 153.70 p&
[Fill= 2370
‘Beam State = EHT COff [v]

9. i%H Gun EUT #1&
8.5.4 & Beam State 19 MU HE H1%ESR EHTon, SEARESB S5 EHT %% EHT On
8.6 EFEAIERH (Aperture)
8.6.1 7€ SEM Control—Aperture FIARH. 3E1ESIEAY Aperture Size i,

8.6.2 EHEIEFFLSLE (3opm KE) BT, EEREESHE 60um 5 120um 9K
R, REETHEAERWEERE 75um 5 10um H/hER
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Detectons Scanning

Gun Apedures

ﬁiﬁﬁﬁ‘lﬁﬁﬁﬁ‘fﬁﬁﬁ‘ﬁlﬁ\ 2]

BaE LA, WT

ShellF] Focus Wobble

Vacuum
Stage

»

s N REAILER

-~

B B AR

Wobble Ampltude = 411 %
[¥] Beam Blarked
FEIFF H r“i”mj] Apehae
- [ Apstue Alon |
4T 3f o \'T’ —
e Cam
ST iy

.
o

Do St 1 5,

10. Aperture EF R == H

8.7 EHF SE2 IREMB

8.7.1 LMERTIEE F SE2 LUz, FKE
.
8.7.2SE2 RLMEREIRE EH 30KV,

EARVHE AHMRMETEIEFTEARR.

8.7.3 £ SEM Control—Detectors HE =, 1

\\i
\

B EXSE, MIEEEENRL, BEDE

Collector Bias {g/E20 300V £#. HEMEER
nE AR AR A SE2 Rk

1% $E Signal A= SE2 3L, Collector Bias =300V

G| g | PIESE2 LM EBE
]ﬁgT [—Jgﬂﬁ* ‘&H‘r;m m':w
\IWA se2 EEFMABIRLIES
Signl B = SE2 :Hﬁd/ #HITEE
[Sional= 1000

BeESH, A

| SLAY1E St
ﬁﬁ@ﬁ%§§~4ﬁgfm = | ST
@ﬁ@@ﬁ%ﬁ‘~Lﬁwumo7 -
H 11, RS E
8.7.4 {RiE FREEF-SIEMN EHT. WD FIEEES L E SR
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EHT Typical WD Detector Settings

500V -5 kv 2-8mm B Collector bias adjustable from -250 V
to + 400V

5kV-30kV min. 6 mm

B Standard applications: +300 V

B Pseudo BSE image: -250 V to -50 V

B 12. SE2 A SERIE

8.8 i%3E Inlens IFLEkR

8.8.1InLens #FILmEIRBE N 20kV, EE DR E g —1k, LB S ER G Rt
SR E AT AT OTIE A Inlens 3Rk

8.8.2 7t SEM Control—Detectors 4%, 1%EFE Signal A=Inlens FF3L;

8.8.3 fR1E FRFILFEAEM EHT. WD RXERMAME S

EHT Typical WD

20V -10kV 0-5mm Preferred are short WDs for good
detection efficiency

10 kV - 20 kV 2-5mm

[ 13. Inlens LS X HE
8.9 i£3F BSD #LEi&R
8.9.1BSD BRHFLIERBRFMNTREYE. EFMNSH ERNIESE BSD RRMAK
8.9.2 £ SEM Control—>Detectors HEARH, [LUNIEE Signal A= BSD4 k.

8.93 L M HaFME, WRALEEE, & SmartSEM SRR IKIEE Detection—
BSD Control, fi BSDin, BSD k< BafE4H I 77, 1%4% BSD Gain=High.

8.9.4 — &M 30 um BEEFRELE, RIEEBZHNENSETES;: BHT &E K
EME, 10KV, LIEFEE. 5-10mm; A F Scan Speed=3~6.

8.9.5 1RIB FRFIEESEN EHT. WD FH il FE.

EHT Typical WD Information
5-10mm Z-Contrast

>5kV
2-5mm Channeling contrast (crystallographic
(material dependent) information, strain, deformation)

[ 14. BSD IRA S EHIE
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8.10 i%3¥ FSB iFL kg

8.10.1 EsB ZLATIIHEET IEAE (0~1500V), TTRLE—200 KB kR, 78 L HE
BREZRMERMTEYE.

8.10.2 7E£ SEM Control—~Detectors [EIfH, ELAIIEFE Signal A= ESB k.

8.11 EFEBXBNXE, RMEHEHIES

8.11.1 7AZEH 4 Stage [y Navigation H4x, HEI NSRS TEE, £HEMLLMN)D
(IEMNERS BN, EHRBEMEIET A, At TrackZ, £ TV B3 TEEBEF
e Z ME WD =5-10mm E£f.

8.11.2 #£ SEM Control—Scanning ME#z®, %E#E Scan Speed=1~3, Noise Reduction= Pixel
Avg,

8.11.3 I35 Mag #r$l#l Focus FEtD, REBE, (HE52EEG. ASEFRIUTZNE
me, WEMEA Ctl T, RERBIRMEX .,

8.11.4 J5 =& (Brightness) 27 50%ZEZ%H, T E (Contrast) FEBEESIE.
8.11.5 {# F§ Reduce /NE HIAKE, REMAGIHRE. WXL, B2FENHMABL
8.11.6 TR LB EEENEE, FREBAER), AL, LIEREH
7. HEEMGEH .

8117 MRA WA HEIEPEGEEZETE, FSELHTXENF, £ SEM Control—
Aperture TR E, 4] E Focus Wobble, =3 H127% [~ Control Panel # {EmE4R_E Y Wobble
F248, 15 Wobble Amplitude JHE 3} 50%AZ 7, A _EiEFE WobbleFast, {# 5 Aperture Align

BESIRIAT R, HERGRAREE, ROWEREIT, FB2)E Focus Wobble (FERIARE
BAZRKMIER T, TAHIET Wobble, IR A— T EM L, #FEIFT Wobble),

817 EE R EidiE. EEREGEE.

8.12 REEA

8.12.1 7£ SEM Control—Scanning [HRF, E#E Scan Speed=5~6, Line Avg., N=30.

8.12.2 517 Freeze BEZEEE (7EE Freeze MIE LT Endframe), TEHRZEEE L]
PABA A AR B R R AT =

8.12.3 (RFE . 48 IEFE Send to, T LLIE#E{R{F A4 TIFF. BMP. JPEG B H,
— MRS ARTF Tiff File #51%.

8.12.4 FEHH Y “Export Tift” M iFHEIEFERSLZE 5, WMABEF £F, A Save 81T,

8.13 Eu#t

8.13.1 fERAER AT All, JE42 EHT Off, #iA EHT &%,
8132 PSS, ¥ CCD El
8.13.3 7€ SEM Control fY Vacuum MR B AT Vent MEZT, THART], EUHAE.
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9.0 HABF5E Troubleshooting Guidelines
9.1 $X% Elionix ELS-F125G8 M, 7RI XA S WS AR R B
9.2 HEHMEENER T,

10.0 BE[F Figures & Schematics
10.1 EHT &%,

B R AR B 42 R DR EHT (kv) | 38

(iS¢ = ST 5~10 shtEdh. e, K. &&. LITHH

(C. Hv 0. N2Z3) %, Hew TR,

hEL EE TS | 1020 &R, 5% Y. BE. EHE,

(Na BL | ARG RS TERRAE, EAH R
‘éﬁ»

B T 20730 TR, X, BTG .
Tk 2 Gl &,

for HLFF 1~3 HIEWEA T HEE.

X SR e 15~20 PR AT L E IR R .

10.2 REIMNBEEESRA WD BERARINT=R

Max. WD as a function of EHT
EHT Max. WD
100 V 2 mm
500V 4 mm
1kV 7 mm
2 kV 13 mm
3 kV 20 mm
4 kv 30 mm
5kV 45 mm
11.0 fiR Appendices
12.0 KZA L Version History
Version Date Prepared by Approved by
1 2019.11.8 Feifel Yuan
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