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FM I E D (Floating Micro lon Etch Device)

Bypass valve

Thermovalve
Gas introduction knob

Mechanical alignment mechanism
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AVC Power SW ON
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2.AVC Power SW OFF. -
3.GIVIIER:E1#E 0] 2 5] (4710-3Pa). Mﬁl
4. ZFE55758 54l % @
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Holder and Tilt Limit

— : S 1 e H[E BT
Holder Size Egﬂﬁﬂﬁq Eg s (RBED) Augers3
& . e | MEAE
(HH) (Tilt) (Thickness) %ﬁ%g‘j RS
A >
12mm 90 amm | PRS0 50 60 75
E
20mm 55 5mm NeefEs} 30
. gk [ 2
Crclislzlscje;’:]on 60 fjein NeeftER} 30,60
90mm
\ 55 2mm REEER 30
(5ERD) )

XTilt OFEHT, A RSN Zeh.




HSA J3 1T 2(a e

Energy Sensitivity _
Type Mode Resolution Function
CRR M5 0.5% High EIEER
Auger Image
CRR M4 0.35% Middle €&, {LEERE
CRR M3 0.15% Low {22 RE
CRR M2 0.05% Low FEtRERY
CAE M1 EP Low ~ High | Auger Image
10~500eV 9 9 9

% DHSA2(AP-54200)
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SEERAE DN EELS
& T Ry =] 434 Ay EEBE4)
SEM{& 4 REMTES P E— Bzl 1t vaKiil Z<12)
TYPE M4,M5 M5, M1(500) Neutralizing M2,M3 M2,M1(10)
NNZRE B
(Vacc KV) 10 30 5 10 2
EFREM
(Beam
current,nA) 10 4 4 150 ~ 200 0.5
BERA
(Tilt, &) 30,60,75 30,60,75 75 30,60,75 30,60,75

X#Ez vk ] B & Neutralizing + Tilt 75E L85 o] K@k /> Charge-up.




P )

4

it 05 44 R nm 2 A Auger

Fig.1 Specimen: ITO

This example shows that after scanning the electron beam for

a long time at the magnification of X36,000, the magnification

is lowered to X18,000 and an image is taken. Compared with
> 2 . the clear portion in the peripheral region, in the central region,

Skv x18,000 the contrast is reduced and the image sharpness is lost.

Sometimes, the specimen contamination is attributed to the instrument, and at other times, it is caused by the specimen; but you

can reduce it by using a little ingenuity.

(1) Clean a specimen sufficiently using organic solvent. This method is effective in such a case as the specimen surface is stained
with oil and you need to replace the solvent to clean the specimen a few times, and finally heat the specimen to sufficiently dry
it.

(2) In order to sufficiently degas the organic gas from the conductive paste for bonding the specimen, heat the specimen at 60 to
100°C. Sometimes it takes a few hours to heat the specimen itself at about 200°C to completedy outgas. This method is
effective for a thermally stable specimen.

(3) It is also effective to heat a specimen at 110°C using the heating specimen holder in the specimen chamber of the SEM,
however, because specimen drift occurs, it sometimes takes a few 10 minutes until the thermal equilibrium is attained.

(4) You can reduce specimen contamination by installing a (optional) cold fin for preventing contamination in the instrument.

(5) When the photographing region A is determined as shown in Fig. 2, perform the astigmatism correction and adjust the focus at
the region B which is out side of the region A, and then return to the region A to take a photo.
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User Bake Out(Start)
(o5 FRIE i -

1.5 Specimen ChamberE 2zt >5X10-5Pa(NIG:EE).

2. =FMain ChamberA#yC.

3.Specimen Chamberi EL72 {4 EL22 {85 (7 o ik EL 2R FF).
4. EHHF =8 F R, 7T LA THERT. 4“ e i
(5 ER: - S B BFERRE

1. hnnHYl':H 5% E StagetZ &) £Bake OutfI&.
2. AVC Power SW OFF,57>#1&,55 4 F GIV.

MAINTENANCE _

3.FE gun shut down.(PC-SEMERZEA)

4 ﬁﬁﬂﬂ*ﬂ 1H5E1E _FBake Out= A EE.
287 LJBack Out Time: 48/)\F.

6 2 iE V1 Close #ZiHIE=.

7.5878 SPEC CHAM % $R15 5.

8.3%E BAKE wTMP ZiliE=.
> It iR %ABaking,H2/H3 &=, INEAE B HlE.

Q. FaﬁFSZSpeamen ChamberZNIG( FIL ON 1#Zif1E =),
O[S B ZE 8B, I R 55 RUIA &, 1 FF BXION

ChamberZzNIG(FIL ON #ZtH{E =

10.Ion Gun BBy Pass Valve-ZH, ION GUNZ

Emissionz210 mA. (CH 1).




User Bake Out(End)

(TSP L8, 555t FaFAIntroduction Valve, Pageb)
Bake Out5e Rl (FE 4 al8/ NFLL_F):

1.1 Cooling52 % .
2 Wl Specimen Chamber EZ=:5{H f5<10"Pa(NIG)
3.HU¥F [V1 Close] k. [SPEC CHAM] F2ft (F%).

4. 522 F#Ef lon Gun #Y By Pass Valve.
5.SEM Emitter start up \
6.Staget% & Exchange Position.

7. A]EATTSP.
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TSPHI T2V 5%

@HITRIZASCREARAr. (FFEIRERAGIV) ....P6
@TSP ON (Max 50A).(EEZ&1028Pa, B AEHMTSP)
@ IEP B o] frEEMain ChamberAgI 0.

1. #ZON#t 15 = 12 (&Nt £20A I &, F—7iE BI22HE E50A K
BHZEEENE, AZBELIOMAZE XK (outgas).&s 8 [E £220AF A —&h

—HGEETEERBRIERZE0AUERLL. ~
2. 57732 > GBI —RONEHLEUHTSP. ’
3. BEE—R 0J2IERES0ANLE. { / :
4. 577 R D EN. B —RXRONIELIEUETSP. W
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g%ﬁ% A AE
SEM Auger OFF-Line
PC( ) EWS( ) |PC(
OS ngzévi? i Linux Red Hat ngz(l)l\évif e
PC Model HP Z4 HP 72440 HP ProDesk
Ethernet
On Board 192(';685'10 192.168.1.1 192.168.1.21
(eth1) (HUB) (HUB)
Ethernet 28.28.28.2 192.7.1.1
Extend Board (28.28.28.1 on SEM | (192.7.1.11 on Auger 10.86.116.140
(eth0) MPU) SC)
Files Share AEGIAMP | ELEGUAMPSM | DEER
U Login:aes Login:aes Login:JAMPUSER
Ser PW:aes PW:aes111 PW:JAMPUSER
Login:SEMUser Login:root _
Root PW:SEMUser PW:jeoljamp HE
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Auger Master #xfig EXIT

PCSEMiEZEXIT.(PCD IN / SED OFF)
PC(JAMPSM){E=E 2.4t Shut Down (8 EASEMEERL)
EWS(JAMP){EZE 242 Shut Down([#]FEWS T /Euh)

R

FAEEWS

FAEL SEM PCEH
Z{FFKeyboard/mousei# ¢ (Synergy....).
FEPC(Win10) £ A1 _E#{TPCSEMER S, 3G R .

{EEMS(Linux)££ A L3 TAuger Master.(F5PC-SEMERRG L haRIGE N 4 H]
HAR)
15



246 BAFAIRRRRIE 2%55(OP)

(B, [HEZ L 8UE(F)

ZEi%(OP POWER OFF) E%:
1. FEEBTEEES .

OP Power

2. 1OP POWER [ 0] %4 f&55%

® & OP POWER FFA,STAGE POWER,DHSA POWERK,ION GUN
POWER, & 5 )R .

FE1%(OP POWER ON) - B2:
1. {£OPPOWER[|] {72 (OSTAGE POWER DHSA POWER E i HIEL (H.

ION GUN POWEREZE S1TEEY) i —

2. ION GUN Power ON(&%% ) ’> O O
(FEEL4Y307 8 DA EFEElon GunIfjgE) | ()

3. (SHTERSRE) 0O @
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P EREEA(=DPS)

SEM Emitter Shut Down ( Maintenance=>Electron Gun/Vacuum=>Shutdown)
HIT— AR R (BILRETE) ...P15
RITERABAGIVE 3, B EARE A2 0 B2 (OP Power OFF) ...P6, P16

b.FPAERIE 24 (OP)EHE, £ F FHWMAIN POWER Switch=>OFF(/)\BL £ &) 5 B

a. BB IR /E 2 45 (OP) £ E b J49SIP POWER Breaker= > OFF (5 /A 44B958)
)
C RAEIRIE 2 45 (OP) & E £ L 75 FIMAIN POWER Breake=>OFF(ﬂ’T¢%’§%EﬁFzﬁ} P18

o

DFS(Differential Pumping System)EdBA: (& &L 2 A A SEKTER5.)

a. [V5] #&$HOFF(fZ4R), b. [PumpiZEROFF(IE)R). c ZFFHTMP 3R £0.554578.d. DFSEKEE
#8FARAOFF.

OO IR 1 >

11.
12.
13.

FIFREZEFEEMR, ERZEZERE (Switch) TR & & T#(Close) ....P19
HUH[Go To Auto]izilt (J81R).(BEZ=fE~ERRPigl,2, 3185 Hif =) ...P19

#£Vacuum Rack £, TMP#ZHIE M _E3Z[STOP] 1%, F5 450 ETMPE 2 1% LE(LCDFE/RAVEE &P
OHz) ...P19,P23

Vacuum Rack EAIMain Power #Z8H,3%[0]15= ...P19,P23

B
1

B8RAVacuum Rack#ZAC200V & AC100V Power Breaker ...P23,P25
FAEA 42 BCE A& FAC220V Power Breaker(27RJAMP9510F),BERAUPS 42 & .
R EIR/KIEE R FEA T E A HES(TCNSOX) ER. (B E I EE R A R)

17
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218 OP#ymEPower fiI &

[tRiBreaker always ON

c.Main Power Breaker
(ELCB1)

b.Main SW ON/OFF 1

Vacuum SW always ON a.SIP Power Breaker
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P19 HAizedl 2SR i B

WVacuum Rack_EFiJMain Power SW.
VE%?@%%ﬁﬁ“ﬁir L

gy}

b ‘ _% ]

ARBRERRARSSS s ) —

] L) o" Vo' g C D Bl s > FSFS e '
] MAIN POWER SW

sie s;- Vi VS V6 PEG V2 .V3 V4 AVI AV2Z H1 M2 M4 PCO MANT

— | wix
A S = || i

AVacuum RackEI’\jT P%%‘J@

g » PUMP PS Uniti&it
(for SIP1)
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12.
13.

14.

15.

16.

17.

PrBCE R R/ 22 SRR 4% or CDA)RE(SE B T] 25K g/em2, ), ArgkEHEE /7 1.5Kg/em2.

R R EER KA B .
BER4ERT &2 FAC220V POWER Breaker(FZ1:JAMPO510F ) 5 UPSE5 8, #a HIfSEE2E (UPS )i 45 1:72200VAC.

FEEZVacuum Rack{ZAC200V 5zAC100V Power Breaker ....P19,P23,P25

FIRAE 2= F BB AR, bEst 5 HL 2= B RH (Switch) J5 17 Er 4 M #4(Close) ....P19

Vacuum Rack_F1J Main Power ON ##¢H % [1]E =2, I IFRP € 4B & ....P19,P23

G RUERAE 2247 (OP1& 77) Main POWER Break ON 5zMain POWER Switch ON ({F |) ...P18

BERR (E 245(OP7% 77)SIP POWER Breaker ON.(E 22 it~ B2 {5 T EPig 2/575%) ....P18

1AVacuum Rack, 3 TMP#&#7_FHI[START]1~2F0. TMPELE), 2 TMP % 2 680Hz. (434 4%, Normalf&=) ...P19
HZEZEHIER S T EIFH LR Z=5HR TMP/RP SW ON(f: E#%),i515 ~RLEDIE % ....P19

BZf5miRPig, 258t 5e. (5 Pig1 208 1 5, 55 15 1020 B, 0 i A1 BR T AZAM. #RF-£E0932941826/Taipei Office 0223952978, % (5L
0955677970/ HsinChu Office 035734788) @& /71# 5 BRV2, BT 45 sk TMP .

V6 SW ON(f: ), V6 LED#E =2,

ZPig3f&§5E, PEG SW ON(fx L), %%5<10-3Pa LED#& 5. /£ 2Penning Gaugen[:E{H, 4k HE( L E5=).
FHIFARE ZEFRISIP2,SIP1, (11 L#8),SIP2,SIP1F5RE 5.
ESIPEASE, 55 RREASIP N 51578/ NE & FERRE) — K SIP 1 iR — 1%, 55 BRaS R A H].

SIP1&E 52, HEipig AIPUMP PS Unit [l ([ TSPZER AR L &)5F g Meter Rangeigiit 2 10mAJg, IR 22 HZEfE Rk <2mA. R
SIP1HZEIEH (G HZZR A 2T 55 F78/N\F)....P19,P23

i Mﬁ;?g« 0-3Pa 1&3% K SIP1,SIP2/53% A SIP1E 245 :<2mA 2814 V1 SW ON(fE |-),V5 SW ON(%E |)
(¢ SBERESRIEES TMP/RP,SIP1,SIP2,V1,V5,V6,PEG SW 4% |, H8475F, ELI&% TMP/RP,V6,Pig1,2,3,<10-
3Pa SIP1 ,2,V1,V5 &)
1£1Go To AutolfZall M2 (B HE 472, bt e M SR SE R, MRk SR A ) .19, P24
20

[Go To Auto]E T 1%, 2 EFE 22 EIFERISW OFF (1 T #%).5iE{PCSEMEXi& Emitter Startup.



18.

19.
20.

21.
22.

23.

& EHES)-2(&DPS)

IR B i RS A B

d. DPSEH B E#2FEIOFF.
DPS(Differential Pumping System)BaR4:

a.DPSE 12 E #2FH 8 (Breaker) ON.
biER T FEZTE L ER. 5 EACHE.( B[LBRR AR EERME-1 213, EmL B EH

23 E’J)

d ZFTMP Eﬁﬁﬁm%(Normal 1B52).

ez [V5] i ON(IB=).

R EENTUHES(TCNSOX)ER.

HITHARURIE R4 T E(OP Power ON).

17 BRI D B (B ).

# NERPC-SEM #82, Maintenance=>Electron Gun/Vacuum, #&SIP-G EZ <5e-7pa, SIP-2
HZE <5e -6pa.

SEM Emitter Startup( Maintenance=>Electron Gun/Vacuum=>Startup)
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B RN R Z B2 B

G EZRNEE L FI - SR IREEIRRPAET 4,6,10,11,12,13 2P ER....P17

“\\
>

7

V)

RPETIERR, FIREEIREN-1 2P BRT ...P20

R R EZE FEGHRR RS, AT RE G AR 15 #& [V1] [V5] or HER16%[Go To Autoliziftig, & A 5, H HIFRSEERENE &SR, MAN
operation error”. ....P24

(BB AN FE 2B SWE_EREONZEFFA B, HER ARG 57)
S IR, A P = B ELZE AR (Switch) 513 e 4 T #3#(Close) ....P19

tEZ2[Go To Auto]iZ Hpa i HATARRE.
(EEZZSWEE THOFFAETIRRE T, [Go To Auto]f#eHt i DAkiz s R DARERS 2 L IR RE, BREERR G SRR R Wik RR)

REVERFHTEEIRENZ$E10 - 17257. ....P20

©5HDPSECE, 55 FHEIVS open]iZ it {4 W, PABH B VO] | FLiz it
Ve e VO ELARBREL -
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P23

Vacuum Rack

IG (for the specimen chamber)

HAS LENS-PS CCT

MTMP PS unit

Main power switch

TSP filament selection unit
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P24

==3 e —— N SN =0 =N
/\‘7?:{? ‘/_I_\A O @Q/iﬁ D;:\LD o (HE
EE BB 4

SPEC EXCH
o READY

BAKE ourt

=] 10 =1=] =,

e o i

N
MAINTENANCE b

OPERATION ERROR

ALARM

MAN Operation ERR

SIP, N2 gas, TMP, PiG, PeG

=~ AAREAA AR
o o "R R > :

- e -
- - - g E NF e e

>

‘r;:- s:p s;p s;n Vi V5 V6 PEG V2 V3 V4 AV1 AV2Z H1 M2 H4 PCD MAINT.
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P29 Main Power Breaker

] Il
‘ ‘&_

 -_,;~§§;|!|§“|!#| 'Hl

[EEBreaker Always ON




Cooling Water and
w- - GAS(CDA/N2/Ar:)

ew of the main console

T
» -

i

; CDA>5Kg for
\ \ Air Mount and

SCF-25
800Kca|/h

Regulating valve Regulator for Regulator for air mount N: gas regulator

(water) air-pressure valve

Ar >0.3Mpa for FMIED

Soiijagicieyichtl N2 >0.5Mpa for Chamber Purge 20



Performance faHI|TH
/ \) 7N
- Specification
Adjustment | Sample |* Purpose
E-Gun Mechanical and Au (S) Mag 100K SEM Resolution
Resolution (depend on environment)
BEI/Auger Image Cu/Ag Contrast/Mapping | Function Check
HAS Lens Tuning at 2KV/10KV | SiO2(100)@2K | Up-Down ratio: HSA Centering
v 70~120%
Cu@10KV Resolution(M5):
0.4~0.65%
b/a=1.2,c/la=1.7
CEM HYV, Ratio of PB Cu PB ratio=0.75 Detection Sensitivity
Sensitivity(M5)
=120kcps/ch
lon Gun Center Si02(100) Etching Position Correction
Energy Axis Au/Cu Au:2011.1eVti1ev | Energy Position
Cu:914.1eViiev
Etching Rate at Si02(100), Etch Rate = 15nm (3KV) | Ftching Rate Confirmation
3KV/2KV/1KV/500V Si02(20) Area 2 300um (3KV)
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