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A thermal probe includes a support element, a conductive pattern and a tip. The support element has a
slit or a through hole and has a first surface and a second surface which is opposite to the first surface. The
conductive pattern is disposed at the first surface. The tip has a base and a pinpoint. The pinpoint is disposed
at the base and passes through the slit or the through hole and highlights from the first surface. The base is
connected with the second surface. The tip of the thermal probe of the invention can be replaced, and user

can choose the best combination of the tip, conductive pattern and support element according to their needs.
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A thermal probe includes a support element, a
conductive pattern and a tip. The support element has a slit
or a through hole and has a first surface and a second surface
which is opposite to the first surface. The conductive
pattern is disposed at the first surface. The tip has a base
and a pinpoint. The pinpoint is disposed at the base and
passes through the slit or the through hole and highlights

from the first surface. The base i1s connected with the
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second surface. The tip of the thermal probe of the
invention can be replaced, and user can choose the best
combination of the tip, conductive pattern and support

element according to their needs.



1438436

m o EREE
(—)AEHZTREXE S ' B 2B -
(CYAREB2Z A4 BEBERS -

2 1 B AR 4t
1 %4 o4
2: R EHE
R 4t 58
231 & B
® 232 : 4t %
A~B: 2#®HH%
C: mw# &
S . k&
- S1: ®—%®&
S2: F %k @

EAFERACEZXE FRHTRAEBTREAFHAOL
® N

'R



1438436

X R

[ 3 98 p7 B 2 4% 45 45 ]
ABERGHEA —BES AW — TR A RE

4t -

[ 7 A7 4% 45 ]

W AR T /1 8 #4H5 (Atomic Force Microscopy, AFM)
( 2 #% % 44 48 4 8 #45 ) ( Scanning Probe Microscopy,
SPM) A B EHFM K A BE R M mIFE4 R4 00 8% HE
o LERABTKHAUARAMBLAE LU EEHE -

FERE LT BB Be— G RIFHRIESK R —
FRH AN TER - T —FRAM 1l ko HIES 125
WA — B AAM 13 BHE -k (BlEHEL) Byrn
wat 12 2 — B % (cantilever) 121 3% Kk & R 5 M 4k 4%
RA T 14 (Fldo k=45 8) MBEKR  ZHOHETH 1S
Bddh BB A 14 8z Wk B aR T B — 3 Ak
16 £ %) » M T FHAEFRY 11 2 MM F > £453F 4138 122
(tip) &4 as 1l A @M LI ER LI — T4 -
MBPEFRS 1l LM EHHRATHRA L LG X B4
AEM BEYHEORALRY Il 25088 HHK -

Bt EANERHNBURAEMEERELZEF A
M L REHEM AN BRSO RI AL 4% &
Bl Bdodh » TREHGAR T HBEMRITZHTZS - H
S A B AR 4 B 4 ( Scanning thermal probe

\ 4



1438436

microscopy * SThM) & AW B F /1 BAM 4L &9 % — 38 45 >
BT ABHBBERE LAY FHAIRS BN EF T o
ZHEE > FRALREHETERE > THINRXL LAY
BESA o BAREBRLM AR B RS REF U
HRERMBREEAMEYRE

A REFLZHFHAARFTHHE L RZEA e
#MEHEHEZ > TEIRHE AR E - BEREEHZMHH AL
M BAEABRIEABE AR BELBHiEH > 21
B ERMBHBERL - B BSHERABE - X E A
TERELEARAERBM - B4 FRES S EHE AT
TR e8RXAKFROEALAMAmMAEAL B ZHEM4EY
HEERBFEEAR BeXERGEORKE - 2B RE
R PN Do A KL E T HRIFESE > &
FAREAMSINER - b B oK 4sE WBEARE
BahsE -y HEAs B FAXEERBEAELE X
ERARAENKSE - WREREF Lz Eb -

B> o fTRE -—HFHARFEH  REALEHES
TR BERETURBELEEKER KA NIFESHEE ~ I
RBREEFHRHBLS  TRABEZRMEZT — o

[ %88 %]
FENLHEBE  ARAZAMLRE —BAELE

HEATER  BERAETURELE RER R4 0 IES
R BRABEARG AL Z RIS



1438436

BELKBWY REARBAL — B RIEL O — %I
ﬁﬁxfggaﬁu&ﬂﬁﬁﬁ°iﬁi#%%f&%ﬁ

B REF—F—RBREAF i @AEAHT %%
@o%%E%ﬁﬁ%%fﬁﬁoﬁﬁﬁ%%~ﬁﬁﬁfﬁ
CHRBENERE  LFBBBREBEL ARENE —

R@ o REBFE LK@tk -

E—FRplT ZEBEOMPMCLHBHELL - 45
8~ B~ B S e 2B Al - 28 Rt R o

E—FnplF FEEENEBLSEB UM > 8T
AR EBETR -

—FHp T REBHOMMELHLHLE - R4k - &
ibry ~ miw & @b -

—FRB P KRB RGE-BRA -
—FRBT  HRBEEBEETEEHEZX -

F—FHB T > REBEAHT EIHK -
E—FHRp T BRERHSEAHE—FHESL > HAXER

LNy R Il
E—FRplF o BREHETaE —RBHRE > HAZEM
=%k @ o
BBl T RFHEZORE —RYGE GRENF —
@ THEETEEEMHEE -
&Lﬁﬁ’ﬂﬁ%$%%zﬁ&ﬁ - XA
— S ETEEUR—KHUHHE - AFAHER — KRR
L BEA R —KBRAE kO MBEHZ— %@g



1438436

&g RENFE K@ B4 BHBEAE —KER
—HROCHREREVERE  LFBRERBIL BEEHPN

— k@ REGHE _R&EHE - - B THEHORE
ZEERENLBERNEKE - AERBEEMH AR R AL
EETEE2EHRMERMWH - EHWEREZELETHES T
EhBhEAELEETS  UHRFEHBEM DO WH - B L
ABRAZARSGTRERINF R BFEHBAMKRAEL T 4 M
B9 4R 3% ©

AN RERAZBEHTURBEERMER RMAE®
T 4tsE - S TR ERXFAH, 2485 EREBigS
REAE AT EHIREEE > BERRMHM AR T8 FE4
BATER  EALBRAE - o st ARBFRAZ
—FRH T RHUBEOMMNLAHEE LR  BIFRIFELE
AORE - SHERMRABEAMEOEN > Rk F43ER
HBWR  BRTHEABKHGERARLR - B9 R B Y
Pl S emBBEEETRIRU RG] HETEE R

XMASRIM G THMERE BFORZE 4 2 34
PR R BRERRAER - KR E LT 09 IF 438 7T W42 5
L&y B AR o

[ F5% 5 X )

UMTHL2BAMEBE X RAKRAEPARLE TG 2 —
HHRIEE  H AR THIF A4 B 8y % B S S Ao LU
BH o]



1438436

HFERE 2ARB 2BAA A0 A RERARMLET

Blz —HREH 2B TEBRESGTER - A H
RS 2T RAAREFAHORTH -~ EHE M5
2 1% (thermal mapping) ~ 2 1& £¢ 4 (data storage) -
& M B 48 ¥ 4%  ( Near-field photothermal
microspectroscopy ) ~ # & Ao #& (localized heating) R # &
K& AT 58 F - b » 3 7R fw B4 MR H] H A& A 4R 3K e
Ao #hifgt2 a5 —XHE LM 21 —ETHE 22 UA
— ¥ ST IR 23 -

XHAH 2 BHF S HR—BIL EEF—F —
@ SIAREE—~k®@ Sl Az —% %@ S2- it 44
A — %4k S Bl o XFHAMH 2] AMBTEEE > Hlhe T
BHEGE o A ¥ X#FAMH 21 kK BHXRTTH
4o 2 450x60x4um 2%, 350x60x3um > % AR IE R UL B TR o 48
AETRAEERRIREFEAARTHXF AH 21 5
s E¥F M 2] RuFmhaEE (FERBRER) #H4F &
oo FhRERETOE AR ES - % KB (lithography) -
#2%| (Etching) A FxmAMmE S8 - A HBEAHAHET 0 R
2o RILABEE - AT R T XHFOH 21 AURE
AFmEsHOIFEFT A-BAG -EF sHZXHEH A -
BHEERATHARZZIRGZERBB » SAB F 2R R M
M AEEmR K -

A EF—RHE - XF AN 2] ABVKERUE
2A BBl 2B AR ER  RAETERERLERRFFXAA,

\ 8



1438436

AKE)ZFLH 21 Fllo RERw B 2A RE 2B 245 M
XHBA-B mMA-ERAOXHEY (BXRBET) 7B
EERERGLESTS FHE LHETEE 22 XAT4%
LEMEAEmE REH o
SEEERNHLRENLIHAMH 21 28— % B SI k>

U R —m#E Co B P > jo#h@ C AETEA L 22 TH
UAn R4t 231 HEB - B TEE 22 9 B ol T &
TRB LD 45 s B BB S 2B A (Bl
PbO # RuO,)~ & & fi1t 4 (4 TaN) Rz (1 F 2 F
HE EREETHEEN) FEMEARETH (A TEM)
ZHH e N BRRRFEER AN - Rk A
HIURBEFZRKANAWHE CZETEHE 22048 854
NEE - AERBEMOTARARALEETE L 22 2T Al
i EREEEBRE 22 hoanE CAL EFTH > U H
AT 23 L4 @ 09 o B - |

EAE®RB T > B 2ARB 2B AT > $3 4 A B
ZEETBE2LHEESwE 17.5um > M BE CoET
BlE 22 9EE B4 d dum> £ > FRULEER - 14 H
FELTHREFTRBAAREEARNRLENEERE 22 &
S B 2AZETEE 22 AREE o ER BERE 22
LT X HECHBE R

ETEE 22 HBEETHwOLLERTE  BFHHA
(ion implantation) & % & # + % ( focused ion beam,
FIB) o ® + » @ B otk T4 A #4% (Sputter) & - %4

9



1438436

( Evaporation ) 7% % 1t % £ 48 %o #&% 7% ( Chemical Vapor
Deposition, CVD) E R #E 45 - Ao T AR ZETEHF R
# 4% & (Ultra-High Vacuum Ion Beam Sputtering,
UHV-IBS) ~ & % # 8/ 1t % .48 7L & % ( Plasma-enhanced
chemical vapor deposition, PECVD) s HE &k - B 9 > 28
THHEZHFER " TARAEZNBRTHEANEBR RS X - M

FEBETFTRAANAEG WA TR EBHTEER
R o#dszaiBTREYAR ERESFFAHRKEAR
B2 0 ER| R A B -

AAERBY  GARZEAHEREALBE AL
ZH M2l L BETEZ > U HBRE CZHEERE
22 FHR - AERBFHZEERE 2259 K14 B4 -

4B E 2ARE 2B AT KB AEA KR
231 B — 4+ 5 2320 4+ R 232 AR BN JE A 231 - H P 5 Jx
JE 231 4t R 232 A — AR > T R A — AR - 7
sh 0 K AEHER 23 MM BB T A48 E - R164 (TIN) >
f4bx (SisNg) -~ 545 (SIiC) EH KR EETH 2B
‘%%%‘ﬁ%ﬁﬂﬁ%@%°iﬂ%ﬁﬂ%%ﬁ%&
SEAMRABAMEGEE Bt AETREL
FREHBSCIMHMEARIRSH 2 HF 43 23 ERXEH
FrRAR TR 48E 23 B[TERANRIFEE 2 £ KT k45
ToooJRE 231 #4232 4 A —EAE  BEMKMAE
mf e Y BERUALEAFSRE - AEAMRAME R
ey arte c N B AT ARG WBRBE B ER S R 4

%‘Sﬂ?“ﬂ

Nt



1438436

REVHERZRBAPZAXREHRM B EHMER4E > 4
B BRAEE X AREN G EBRERLANK  HIERE G
B H)IRETER 23 ST A LR A - X A FTRL
%&ﬁﬁ23%Hﬂ%mﬁim%ﬁ’&ﬁﬂ%%ﬁ%2

ETEENNEAwBAOFMBETREZIFE45E 23 94
Fragdt » A BRIRS 2MA ST KRR MERAOBHEE L R
EEIRAERAEA -

ko B 2B Frow 0 IEATEE 23 24tk 232 A EBERAER
231 T FBBE S RBIL > BERHENE—%& S1- 32
Z WA 23 XAHR22GHIF A2 BT EFBEK
GBS  TRENFE KBS BHEBREDIRE _£&
S22 - b GEETEE 222 WBECHTH » B
BEBFAH2IHE k@ S2 FERFHB2HERES
BB R AR 23 £ b 0 TAA B A B T B AL A
AT HEREAE - Bt FEIMMBARTHIFESTE 23 3
THRALTERENZIHAH 219 F —%& S2 B EiFE4R
W HERBXEARARB AT 20T 7T § 4841388 23 #1 £ 3%
A2 28 k| S2 o8k L F#HF—FH4BEMLE R
HEIREE2EZF - odb ) THARKRS2HRKE -
A9 AERZBRHG2TUREET RmBERAKRMAESY TR
4158 - EERERIFAH,, 28846 ERAEBRRBEFRE
AEhALBE T £1IF 458 23> B R R M # R R~ & 45 4t 58
BTEA > ERLBBRAE—HH -

B4 2 E0E LR (BAET ) 3454

a8

1



1438436

RERERE 231 1% — %@ S2 2R v (B3 4188 23 9] § 4%
Bl S A2l 26 K@ S2&4 - L+ > 548 14
ko T AHBHE (RABKSLE) RBaAMEZ -
BRAMHZE  FTEE 22 THEMBE K232 TR &
FEA R 232 ik REREE 22 4B R 232 £EH
£ 22 HABAT R 232 8% 0 A2k 232 B du ik BT L P M o
T HE 5 AR 6T R 23 &9 Au BR B R o
dbsh o H L BE 2CREB 2D AT B 5 A R H 2
BRS2H A - TEE BRRHE2ETERE—AE 255 % ‘
HAMH 21 AHBENEE 25 B EXNAE 25 BIE 458
HENXIF AN 2] BEEAE 25 2 —w e Hb 0 AR
25 B FAMH 2] TH—BAK > BEAHHTELY -
A ESRE3HT RAKRERD - BB MR
4t 2a b~ E B o
MRS 2 ARMRE > RFESH 2a T OHE—Tas B
24 T R 24 GBENE A B S2- R P R 24t ®
B R T4 & lum o &K > 3R 2L B MR o
BAHBECRGMABEAMR > Bt g K E 231 & £ 45
A 21l 25 k& S2 AmBAHEBE LB BEYME B
b TR ZFAMF 21 2 F %\ S2 LA E—R
B > Bl 7T B R Abw (SisNg)~ = &4t (Si0,) H & &
& 2R A4 it KR 4R 4t 2ah i A &4 o
A EFELRE AT A KRERD — 84T k5
ZHEHIHFER - 5

IR

& 2

12



1438436

REAHIABRKH 20T ZHFE AN AFEH I E
EEE 32 98 BGUBTHERT R BEGHEES
03um-> M H B £ EAIFKE 2aFE > ol 477 %K
HMAERERBELRUALBR o

A HFELERE ST EARER X — 84E T %
ZHEH 4 TER -

BG4 A RIFE 20T EHRB AN BIFESH 4 ET

L — R4S H RARENE —%RB@ Sl BE# S HAET
Bl E 42 T - Aib 4% HEARABHE C> AE
HEHENE R FSIFTEMHEIEERAE 42 7
Sho Btk H T 3 AG IR 4T 88 43 T 4T R 432 R FH AR
432 89 e B2 B o HF > B4 H 94 8 6l 4o 7T 5 45 -

dbsh > AR 4T 2a~3 4 B H T AT T £ B AE 4
20 LR B E -

AKE o KEBHZHMIFEE 2203 -4 Ti#E b mwBmE C
ZEETEE 22-32 242 B8R0 KkE -AEREAEGR
Bl RFEHETRME AN ARG HRpo#H - EHERE
ETE XK 22328 Tw#& C A4 E F &% UHiE
438 233343 2 @y hosk o B o FAEAHEE 2333 -
43 BEBRREARAF AT Z#HeF > THIF4 ] 2333
43 @ X H o 21 ~31-~41 ok £ F P —FE4EMHFR
FAEIHRIEEH 22234 FF o kot o T & H MIF 4
2~2a~3-~4 @A RE - B REAZHIFES 2 2a-
3CATTURBEFRNEARAS "H48B S ETRERX



1438436

Batt,zabs BEREBBEFRERE ARG T L HRIE
4188 233343 BEREMBRRTHELEHTER >
R AB RN E — A o
Zrad o BREBEAFAZIREHEE — X H M4 -
—EERBREUR—KEHEHE  IHAGEE —BER—B
LB —F—RBREE OB ¥ %@
EEEHERENE (B - B4 HFHBEEHF —KER—
PR M RBREVWERE  BFEBERBIL BEHENE
— %@ REGEE _R@EHE - B TEHWHREX
STEHEX2RERVEKE - REREESNFRRALYE
TEREZEMERIWH - EHWEREETEES > T4
mEHARE ELE BT UHKRGgBEB LSO - B K
SR AFRHTRANFH AR BA M AL RN S

AR BR o
%%’i%%zﬁ%ﬁTMﬁﬁﬁ*ﬁ EA &
FiE4tss - EERERZIF A, 2846 BEFR{EERE

REFREHAERT 42K E ERARMHERR T oK E
BYTHEMA EARLBRAPE M o sbih o EREHZ
—FRpl T BHEOMMHNGAEELSE L  BIFHRKHE
Ao E  SEAMAMBFRMESENE > Bt HHgBEX
H B HTHE ARG ERKREK A9 R B AT H
Bl AR B BEEEEIRSASGREBIINAOETEZERBEE
FHRAH IO ERMERE > EF BB E 4 2858
%@%ﬁﬁ@%%ﬁ°&ﬁ%ﬁ%%z%ﬁﬁﬁﬁu%%g

14



1438436

Ll &y AR e

bl BRI mMIEBRPMEE - E47 KK
ARAZIHENALS DHEETZERSARREE B
BaenimzPFEHNGLE P -

QUSRS
B1aBs—RERAFHEHRN —FAHEEDH T

2
V=S
&

JiS

B 2A R B 2B % % A K4 A BT s 2 — 5 HAF 4
MoBrEB AEbsTER

2CRB 2D R ARERAIBFEHSSZ —TER

3HARAS BB IAKHSTER LA

4 BB SonARERD —BETKRG ZRIFLHY

(& AH4FKRNA]
11 @ 438 4%

12 © 3K 4t
121 - B4k
122 4% 4t 57

13 0 4% 56 T #

14 @ 5 B B T4

15 #Ew BT ®B
16 17 14 % 48

15

5



1438436

2~2a~ 3~ 4 AT 4
21 ~31~41: 2 F TH
223242 BEE B £
2323343 : 455
24 ~ 34 ~ 44 g ER R
231 ~ 331 ~ 431 J&
232~ 332+ 4321 4+
25 KB

A~B: 2#®HH
C: B E

S oMk A&
S1: % — %@

S2: %% ®



1438436

9 -

£~ ¥ EA

"ﬁ%%ﬁ’b

~iﬁﬁ#’%ﬁ~ﬁ%ﬁfﬁ%’i%£~¥~%
BAASE—RBHEAHZ-F K ®

~§%E%’&§%ﬁ%~ﬁ@;u&

— K& BERA —KER SR HBEHRNRENEZLE
B tFB8UBLERZAEAIL BREENZRE — KB
SERERGE K BERE -

B F EAGEF | BARALXHESH EPRETHEH

EHOMHOTEHBEELE -4 46 8 8245 %

B At ~ &8 fitih 4w -

W FFENEER | BAE2H254 2+ ETH

ENEBOLEBE IS  BTHBERBRERETF R -

W FHEAHREF | BAKZRIFES > £ PLIFE4E

iR eese - Rk Ribw - ity R Lmb .

o B A EF 1 BRI BAFEH HPu R ESR

WAt R A R -

WwFFEANGEF | B #IFESH > £ PRsthis

B EETRE -
0¢%§ﬂﬁ@%lﬁﬁﬁz%ﬁﬁ’%¢aﬁﬁﬁ

BT R i e

WwHFEHERE L | BARZ BIEEH > O

— 3R GRENRNUARAEAUE KB -

W FFEAHEEF 1Bmll 2354 2 a4

4



1438436

— @R GRENZE KB -
10~ %o P ERBEEF 1 FEAEZHREFESH > B
— &G GARENZF - ABD LARETEEEN
B

18



1438436

15




1438436




1438436

S

o
o
o

)
o
—(

V \
I\

o
o

\_V_J

o
(@]

[ 2B



1438436

Iz

Y4

0¢ &

1T

Y4



1438436

),

==y

B3



1438436

] 4



4444444




