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ABSTRACT

The test probe is commonly used in the IC manufacturing and packaging to screen the products with inferior
electrical properties. This is essential to avoid costs of subsequent manufacturing and rework processes. The probes card
accesses electrical signal and send to the tester. The probe card tester is used to ensure that the probe cards function
properly. However, in the high frequency test environment, the effects of transmission line may influence the signal

integrity. Also, the signal degradation may occur due to a relatively long transmission distance and results in a false
failure.

In this research, the function analysis is used to identify the functional relationship among components of the
system and explore the functional disadvantages. The substance field analysis is then employed followed by the
assessment of standard solutions. The patent search helps generate specific solutions such as the network analyzer,
the anisotropic conductive film and the capacitance touch technology. The results of ideality analysis indicated that
the proposed solutions resolve the aforementioned issues effectively.

Keywords: wafer test, test probe card, functional analysis, substance field analysis

References

"On-Wafer Vector Network Analyzer Calibration and
Measurements," MICROTECH.

"Transparent Conductive Oxide Thin Films," Materion
Corporation.

Hwang, C. P. (2007). ITO film and TCO theory
application. WINTEK Corporation, Taiwan. (In
Chinese)

Kim, S. K. (2012). Conceptual design based on
Substance-Field Model in theory of Inventive
Problem Solving. Journal  of
Innovation, Management and Technology, 3(4),
306-309.

Liang, T., Hall, S., Heck, H. & Brist, G. (2006). A practical
method for modeling PCB transmission lines with

International

conductor surface roughness and wideband
dielectric properties. Microwave Symposium Digest,

2006. IEEE MTT-S International, June, 1780-1783.

Lin, A. D., Yang, Y. C., & Hsu, C. M. (2011). Effects of
the Coating Film on the Conductive Particle with
Load Force in ACF. National Cheng Kung University,

Taiwan: The 35" National Conference on Theoretical

and Applied Mechanics, Nov. 18-19, 2011. (In
Chinese)

Schoning, J., Brandl, P., Daiber, F., Echtler, F., Hilliges,
0., Hook, J., Lochtefeld, M., Motamedi, N., Muller,
L., Olivier, P., Roth, T. & Zadow, U. (2008). Multi-
Touch Surfaces: A Technical Guide.
Report TUM-10833.

Sheu, D. L. (2013). Mastering TRIZ Innovation Tools:
Part II. Hsinchu: AgiTek International Consulting.
Inc. (In Chinese)

Shih, M. K. (2006). A Study of Experimental and
Numerical Aided Performance Evaluation Methods
For Wafer Probe Testing Parameters (Doctoral
thesis). National Chung Cheng University, Taiwan.

Technical

(In Chinese)
Wen, C. F. (2010). Simulation and Measurement of High
Speed  Test  Socket—Application in  Signal

Compensation of the IC ATE (Master’s thesis).
Chung Hua University, Taiwan.

37


mailto:jayhuang@mail.ntut.edu.tw

Y 10.6977/1J0S1.201503_3(3).0004
. ‘ IJ o S I Chien-Yi Huang, Ting-Jue Jan, Chia-Cheng Wu/ Int. J. Systematic Innovation, 3(3), 37-46 (2015)
’\

B&* TRIZ Z#H > iE 4+ Rk § 28

e TR ATl e A ek 2 et |
TRz P
TRERREEREG AT
T T’F*,*;," E-mail : jayhuang@mail.ntut.edu.tw

# &

R AT RSS2 HEC Y TREHFEERPD P ORERT ISR LS WAR L TS
RS A AT o HEd FEFF ALY TREH v B I SRS S EER AR RTINS TR HFE
FPRRFERFEFRPIIAFEE S G o R0 ABAERPEERRY > RS RIER A HEFES T EF R AATE
WIS RHA L AFBRREEL g CRER 0 A ERBHFELF L LR
AEGTEY FPREIRAES I H A NS RBR G IR AT AT B ho
FERIAZA B REY FTHAPERE THF 2 Ty I MG L RFTHEE R GE 2P
BRF-mF REEJWF2 QAP ERRTBTHELF > B () 52 2P HRD
Mg ek TR PETH, & T 3NN, 3342 5 BEETCESHET 8 2F

MBSO S G LR LR R BTSRRI O AL S PIAIATE X R R AL
p i

B SRR A SR A THA

1.1 1“;? FaF+ v ais o ’*ié*#%‘&**i?‘léﬁétf%
42 % [f] (wafer) ‘%@lxg AATERIBRELENAE (probe card tester ) it {7 ¥ p| & /xR H 5 T ¥ 0 R
j‘q‘:éé % 0 &R E T RS (integrated circuit, IC) FRIARRP AT o f A ;ﬁ dRER ..»u%}ki RS R

ﬂiﬁlé 23RS YTF wﬁﬁa‘%f*%ﬁzﬂ » P EhiERT #- 1 (motherboard) e%riz o d 3t & * 45 B4 K
e S SN R E % RIEEK BRI 5 S ] %L(ffi?fﬁﬂﬂ%?b*“l’?“ Lo ) D LTI kS
A2e %ﬁd 4+ (probe card) 2 FF 43I & 7453 %%’E* 2 B 454 (pogo tower ) fhft 441 %5 45 22

(pad) %5 % i“ K > 31 % BT HGE w3 440 4+ 2 8 o B s 1 £ FE (chuck) 78 A fF 4
¥ & (prober) ™ &E 3 2.5 (B 1) (3% F 42> 2006) +RG 2GRN E R EEE LR e T
ﬁd $}i’lﬂb$ﬂ > TEL RR LI RIARR > T

CRBRNRRE B LR IR S
g FLRIGRPFATiRI 18 T M2 4t O > 4o 2a #777 o3 % »
ERBpFESLFTIBE iP‘Fi“’ PR - £ HIF
et T FERMAIEFER (open) s ER
(short)~ &7 v (leakage ) % ip| ;é 4@ 2b #roT o

(a) FE4+ HjRL

s B
3 i 3t
RE Whuwnsra
FAE PRt & Wt
LR A N— Hm s 8t
/ SR
(b) #-pl5t LW T
MR St
B 1. 4+ &R (a) & BHFAfFe+
International Journal of Systematic Innovation 38 http://www.lJoSl.org


mailto:jayhuang@mail.ntut.edu.tw

QP

15 ¥k B

i
g
= — {EH e

Mt g HE
e P
i
T
s Y 5t

(b) Pl g4 7 )2
Bl 2. #F4F Pl g

12 A&
1T E ko FEA] S 5 55 % (Internet of Things,

IOT) 2 FEFZ FUNA S EbrAe A - &
:}%@ﬁ%latﬁﬁ’ (bandwidth) Ap 4%~ » = @ﬁ%ﬁﬁﬁ"i
2 % GHze @ o B %45 44+ PI3EE 4 '3 200MHz
WA o A FIRRAEE S ERdrL ER G
Feo B B FP 4o (1) FEF AR E B 2P
i# ﬁg‘]"sﬂ >2 & (transmission line ) #-3 ¥ 7§ ﬁ AR =
& mf‘”flélﬁisal BELe(Q) FEF LR 7 5 ES
B 3w dp > #3212 $5 (characteristic impedance) &
FER DT @RI R L’Q%]B*;? 4 F &
G Vi a4 E a ERFIFLF 72
i 0(3) B GRBREE LFRRIRRET > B
BELRAEE PR AR RR ST FSE
ﬁs?l*fﬁa‘ #2EFGHz M s Fmamz s ik g
&ﬁﬂﬁ%ﬁ°¢%ﬂ’liﬁﬁ&M?$$
(printed circuitboard, PCB) ** #8588 ¢ » " K (@
B B R FBET 5L Liang ¥ 4 (2006) #
Mz fE- BRI PCB MU - g M RIERR Y -
R AR LR s S e RSV A e
Lm ek R R b o R rE (2010) 2L BT
B 7 E e 88 (high frequency structure simulator,
HFSS ) % 47 T B ikt 30 8 (advanced design system,
ADS) 3= A T RE R FLFERF 2 P2
(socket )efuig * o T 44 R ELFI B MR B A % /ﬁ'“ ’
ey et o fkm o v A g Be T SRR B A
BB TEHFCERTREAT B AnEL 'i’%l
ﬁﬁ%éi’@ﬂ%§$%@ﬁ°

WA R SEBT AR Kok g
%ﬁxaﬁ4ﬂéi%é%%iﬁﬁﬁﬁ(wmn
wafer)> ZREEFETELF L F 20 Rl @ ¥ B4t
PWRRAF ST 2 F 0 F A LB R R

IR T EPY - e R F A R F R

International Journal of Systematic Innovation

10.6977/1J0S1.201503_3(3).0004

Chien-Yi Huang, Ting-Jue Jan, Chia-Cheng Wu/ Int. J. Systematic Innovation, 3(3), 37-46 (2015)

EFRHEEEETEZLAL LS QEX>TATR
R 4R+ o A o gt {og T RS T BTk
BT AA PR E NS % B A AP
Flirid 2 haimFEisFétontm
FIETS FIAT & L& o g b o BEF RIE S B 4 0

P A R A 2 R AT
f%'ﬁ'%\;j\}tﬂ'.f’
13 F3ph

AEE G AR S PIER A O R

ﬁ?ivﬂ‘grﬁ/?]?«é‘ﬁg é___ % }L»
%1$vﬁﬁ|§§iﬂfaﬂ')x}@’m» g
FHESH LG AR E o B2
FhHS R HFEAR D ERF L
§osimpp s
IR ER

ﬂ‘n%;%ﬁm&
a@ﬁs:] BEL R
U TE R A
HARR R
i~ RIRTARR ~ £ A

P o i

14 Fyinge

*# 3 fs* TRIZ (Theory of Inventive Problem
Solvmg) BTV AIRTI B o SRR AT PIRER A
FRIRTA G o B 3 AP 4o L op A IR A
BledinAee F 4 O {E > TE ﬁ it ~ 17 (Function
Analysis, FA) 2)%71 42 % 3o (FFEHFRIEXRHE)
?oA A2 0 M % (functional relationship ) » f&€_
¢ 42 7 ) E‘L(functlonal disadvantage ) # =% >
2 SN A A U 3 * B34 45 (Su-field
Analysis) FRE T4 ’%\‘U ki’ U3 eh3 R 2 32
W FH A AR E  E 2 F P R
%ﬁ d BRI E & o T AR (knowledge database )
% 113 F (patent searches )3 A& 3% (web searches )
B (iR ) Hak S R (e s
KA Feoh b FHATTRDZRZLS %

& 4 M

b) o
e ——— |
A5 A B I ® ol TR : }
mama | il mew e gHns pae 4l
| ® @B F ) i
e

BirHE

R MEIRE

39 http

./ /www.lJoSl.org



10.6977/1J0S1.201503_3(3).0004
® ‘ IJ o S I Chien-Yi Huang, Ting-Jue Jan, Chia-Cheng Wu/ Int. J. Systematic Innovation, 3(3), 37-46 (2015)

ABEEFREMIEL > T EIRTH HR O 2 4 Hx g T3 faprd (1nteract10nmatr1x)y 5
BlEEAEA LR (B3)- LI AR G FE A S 2 Jfrrﬁﬂ B IR

N R T+ A A B R e T R

Bl 3. F A NS RS Sy m-a,;uuﬁﬁvrﬁ,

oo T4 Bz H M s Blde BRERA R R
FaEsFz e (£1)-

21 AN
domh orit A BT A {8 T RFRPIT R 31 5 Bt
FHH AT F o Ra o BMPIERRY ’??b'ﬂ@ﬁﬂ T
Mozl > BELA D 0 & ﬂ@ﬁ%ﬁ%if‘_@% LR R . 7l R
,\’ }é\' . ﬁ-ffléf—g' *ﬁ-ﬁf_]__{; ,; % a,\rr%,mﬁk}‘% | | o—'ﬁ' % From :‘-fu a IP i f;’: l?CB f 2k % }‘% 4
uﬁ/ﬁt %* i @EERY PCB TRABSHE (1o | |4 ﬁ’i%: S A I P e =
Bog IR DRI (standlngwave)\ & £ |R A s =+ |
i (harmomc):&lﬁ,\i kAT IRBET R +
BRERE % & E 2ok (skin effect) & i3 5Lud & o i@
iy filﬁg?lﬁﬂﬂ?‘rfr;ct v & 4 2278 % (bit error ratio, & 5, T S IR N [ I O I
BER)~ 418+ (jitter )o H =t » fF4++ & k frth ¢ 7 4 W E
far Fiady, HAFP Al B2 R 2T @ A K
Z 5 & & @%?JE%’% 4 £ &t (reflection) 3% » ¥ it [
B GELA L o gt vh o FPCB FlH AR 4 T i S
MIERE > FRIERT ¢ A2 T F >k (capacitance
effect): EE B F M A 2 ? & #% & (inductance effect ) s
g ﬂ&-ﬁ 4 RS F 4 TR (parasitic circuit) » 1 {8 ¢
%ﬁ&;&%;w»I?ﬁrio_ﬂ—%"ﬁﬂif?%ﬁ&i%-i%éifi? @
f\f@m&' (crosstalk) Z % » i¢ {84 13 5Ll 1B AEL A4 |+ + + O + |+
LM A A R B o B IR R X vk’ TirsT R .;]
FF'F‘?*:%“}E’_ P KR E T TR FEAAR { AR e -
FEEALADL RS R BHEERA VRS
BIRSF B 2 R ELEE S T TR 73@?]% LR [T iE
B A RERR
¥ ¥
22 Ha s =3 ‘ ‘
i i
i | - -+ -]- ++
AFE S HIF S REERE L FH LAY - F o & &
A0 a2fp T 2 473] (Component Model ) ;» 4 47 % 2 5
FEEAI A7 % 3z 2 i (system component) 24z % it B B
7 2 (super system component )° 3% k st & # i 5 ¢
(1) oo 5 fest a2 rarie o (2) R ILERe Tt T
B EHE A 2 25 e(3) & BT A A
ARG L S L () REY p- gpet (RE B R SRR
EREE Y BB S A N R L A 5| &
SR BREREE £ BR MR £20F ol %
B ARAERE 3 A R RTIAEEAT AR R
B o

40



10.6977/1J0S1.201503_3(3).0004
® ‘ IJ o S I Chien-Yi Huang, Ting-Jue Jan, Chia-Cheng Wu/ Int. J. Systematic Innovation, 3(3), 37-46 (2015)

+ i# '3%%]4 TR RS B REA T L SRARF SRR
+ + |+ G nE (3R ) (2) HEF 9:,\.3[7'%*
PCB s : L] Sfp R T e i BB A F e
5141 % 5% ISR (%3 &); (3) R - +;¢emi
5 122 SRR A RERF TG LR R ¥ AR AR
5 (the graphical form of the function model ) & 3 > 4-
¥ B4 i o
ik IS IV [P i [ - +-
H. k]
4
¥ % 2. Al
iE'Jéé___Jr__ N
* 4 | A P B | BarE s
E‘ ,fﬂ fft..ﬁﬁé:
o & L 4 4 U N
e + 4+
+ 3|2 4
214 f@ﬁi%[ﬁé%i PCB 315 U N
f e
W > 2= > 3
B s B LA 1 U I
T v LA e U I
K T ER
T“ LRSS S U N
B * 45 U N
_?; 4 i * @ﬁﬂ B & }i—;i&. U N
TR # LRI BIE Y 4 U N
%
PCB 315
5
f'éﬁs‘] 'p 9 i; ;uﬁﬁ?i@'fﬁ U I
LR 7 4+ U I
A2 B RBET H
x> v T 5 27 4 (tabular form of function R
modeling ) | 4~ 471 4% % Ju~ it & 2 i (function ) A2 FARR H
dodk 2 91 o 3 T & B #g W] (category ) 2 g r E o £ B
He gl i (TU, A4 k?d 1 E45 g4 5 0 ey U N
% * #iv (useful function); TH, & 4 k5@ 1 24 m
2 &4 3 T # i (harmful function) e § * # i ¢ Gl
7 = #6.5 »x & % (performance level ) : FNJ T RE 4+ U N
5320 % (normal);TE ) R&#i G * ik} RBER T
- I RN —,}’ K= Y L 2 ¥
(excessive ) s M1, BRI & #ap 5 F % &2 & P PCB 51 8 H
(insufficient )o f F4a8 ~ 2 P A& 4 2. # 5 2 2L (7
2} R r%
*r%m~*ﬂ%%w“za>o“:<1> FLRE
A fEHEs+ 2 PCBIRAAR R e E 4T R E PCB 514 H
(3 TR PCBilM2 T5(F T 4%)

41



10.6977/1J0S1.201503_3(3).0004
® ‘ IJ o S I Chien-Yi Huang, Ting-Jue Jan, Chia-Cheng Wu/ Int. J. Systematic Innovation, 3(3), 37-46 (2015)

AR

@ﬁl%g]}i i % R

A ; » PCB31 & 111
L) '\\(( R
|

A ¥ ooy
e s | CERFT
B ’

s A s N 7 /
Las LB . a4 54
\ S \ I ERCED M B iR
/ 1
j 7 / Pl RE
Y- g% b AA g I?pf?){ﬁ '/ Aok
1 TJ4 ‘3@1';%{ Pyt VLR ¢ BRI
¢ / X

T /

| / PN
L3 @%gﬁi /@ﬁ%% RRGR
L\ /

AL ] ERAREAL 2

/
174 / - - %
, f i " L e T
(123 get ¥ 30K AR
| § HRE A
it N
@@gﬁ
FErE
1 % 78R

Bl 4. # i #-7) B ® 6. ?*%‘ﬁ’*’ﬁ?ﬁﬁ.

23 FHAEEPEER Wl (1) 4%;.;:%&;_; PCB 3l 5 &
4E%mm*%**% I %% PCB 5142 28
i @ﬁsq_l.‘ PR T EFES+ 2 B8 F R
B S G eE 2 A IR A R AR 0 o
TH(FORET S 2 FEFLF 2 PCB?I@I(Sl)
‘LFﬁS1ﬂa,m*§§ #ETHF (B (o 2-HAs
f\‘/f%h_‘m‘k FLLE (S2) &% &)@mm F A

é_ﬁm&/ﬁ%(Fs)’?iﬁk PCB 318} 2 5Lenig &
@ﬂ’@@ﬁ“' SR dtdr (Se) GELFEC 0 H
AR A 4B T7a 977 - 3R R AR 2 T R EH
IJ’ 3 Jg';:i\.ﬁ T»r_ﬂﬂ v g p s 08 ) 4p Bl I ;l'l]@?f’;e—&g

AEFEE Y FHATHECE] 0 Fitw a2 )
B RS I Bl e B AR EF ¢
z @ 4 B (substance,S) £ — 3 (field,F) > 1
BE Ao B2 T b A (FHER 20135 Kim, 2012 )e
AR R TR HOF Y g PR
(B 6)ef % =Rl =B o SRR R B2 B
AL Ped Fu H BT E RIS BRI - 2 F 0 2
UTRAE g B P T AT TR e R A
ERRRIN IR S B el i e S R = S
FRlEu s ok e

v RT3 T2 K et s R 12,1
Z 124> /,,\ ﬁi@“t— By HE - B R
e 3% 18 (R 7b)-

W 5. B3~ 4760 PCBilsz  EBR PCBils o
EE T

43 fig

(a) Al

42



10.6977/1J0S1.201503_3(3).0004
® ‘ IJ o S I Chien-Yi Huang, Ting-Jue Jan, Chia-Cheng Wu/ Int. J. Systematic Innovation, 3(3), 37-46 (2015)

3o FFEF (S)) 2785 d T8 (Fr)> B3
%ﬁﬁ?{c:’ﬁi&(sz) BF CREERSE S TH(F)
BzEE DA (S;) B R AEHEA 4B 9a w17 o 3T
R ﬁjspi'l T REEA iy Tasg

BRTA PCBila sl RIS GRARE o BRI AR L T2 & e
EFLT ] R IE 224 RS T (S)0 # kB LT
B

el 9b) o
(b) & * 453 f2 1 ) #F R (B 9b)

B 7. i 3 flee(1)2 B AR

A IBE(2) F A S e i R
PgL TR it B OBLR D N S e B2 T
FUBE R 4 B RELHCA] BR85S (S)Ed 2 8(F )
H1T ’éfifi’;’ﬁi T+ (S)o 5% #?&L—F ¥ A

£ iy 2 15 J,d *f%(Fz)%J». e e e+ BR RS 3
e 4 (S}) f""‘l%irﬁl 8a 77T o :ip gt B
wHA r;{i;f’f,f‘;'ly_—“ yEmH & T e gl 1) (CYR R £ A
RIAREE o HIETRI LA L T2 R e iR
FREE 1212 124 Au i BRFE - B f(F\‘ FFw
Ho R 2 g (B18b) -
'.\:__.
e

(b) i * 215 A
I3 s gl T EEEREG B 9. # 5 % f12(3)2 K AL 1T

@ B 24 faA %

EEIFEZ AT ERROBTHEEL
- ﬁJ’rJrl 23 ? (1) ¢ (2) B H8fz1.21
2 0124 hfza & T s 47 & (network
analyzer) jo ¥ ¢t > &1 427 18 (3) RIB*
iR 2245 3% N34 20 2 48 s anisotropic
conductive film, ACF ) ; 2 T § % ;\ j§ = & iF

( capacitance touch technology ) o 3P 40T

@ @ 24.1 2k %- P RRAFR

WH A RRERR A EREES T I R A
FTRERIFEF RIEELEF P A2 i B R
H‘}'z PCB i 4 (layout) % B* 4% » t-i¢ {5 4 72 2

o HRAEEP 40T 1 F &> fI* fs% (calibration )

P I G RER A R e “ﬁm#ﬁ#kﬁﬁ@ﬁﬁﬁﬁﬁﬁ’f@ﬁ@&
el I Y B A T Ry P I % pI%E (deviceundertest, DUT) 2 % 5L 5 & #z>

PRI s sl E T

(b) #& % RFfRis 2

Bl 8. it # FlE(2)2 K ATHE

43



QP

PERBALAE D 2 WA I H S B A
45 o DUT b » e 45 A & £ B2 81 1
(#F) w38 > &d Port 1 (Port2) @ » 5% ¥ 2e
Vo) :,#ﬁs?] »Z 3‘&] iz 4 5. (incident) ( TFHE 3 ~
450 4o Bl 10 975 o dF 0 BRI SLE B R RIE
B 2w fl* F sk (reflected wave) % 7 1
(transmitted wave ) $#3t G BLk 2 vt B> B S %
# (s-parameter ) > 4B 11 #757 - ¢ > Sy % Portl
F st (W) $#5 Port 1 & % 43085 (W) 20 )
Sor B % Portl 74 (W) ¥ Port1 I+ AR
2 W 55 S & Port2 F st (Wap) 13 Port2 i+
BEL (We) 270 5> Sip & Port2 5350 (W) ¥
** Port 2 i & 5431 852 ¢ 5|( MICROTECH website ).
A AT R AE R KA W T S48y & SiptSi AL F
3122 Rl4&7 DUT#E=E A A A
17 DUT P 3R F JE T 4c 10 f2 74 o

B 3
eE Y

(b) ZELEEXPIER
B 10, 45 17 &

242 i k- B pERY
B BRI €383 (conducting particle)
G E S oM REET R A R
CERSIEE S I P S8 SRRk
T (HRFALE L 92011 )e A %38 9112 ACF B~
N S (ACF) % 2t iF e+ a8 4
B TR A R B Ay RS R

International Journal of Systematic Innovation

10.6977/1J0S1.201503_3(3).0004

Chien-Yi Huang, Ting-Jue Jan, Chia-Cheng Wu/ Int. J. Systematic Innovation, 3(3), 37-46 (2015)

G RETRES F R FEFS T s
%‘_L é R_*}Eﬁelp )u@AmB m°'§r‘§] 11 MTT °

e -

— B
— matF

() ACF % i 4 4+ 428 4 &

. 'I.'-F...‘I _am .‘II'I m () L]

(b) Ea 4T RF* FoFEsTay
B £ BEF g e

243 34 %= I R RN EN

PR HENEZET RSP ETY L P
(transparent conductive oxide, TCO) == » H & T
BIZ4e@ 12 %77 o B P >InpgOs3 5 § V40 LR 4
»> SnO; iF % 2 %32 (doping) > ¥ Sn o+ %323
InoOs o ¥ o d *4F (In) 3+ 5 3 § 54743 (Sn)
4% ¥y 4R+ P~ (Snsubstitutional ) I ik 5
FRF R EE KA d - BETETF () &
FoImOs? i HREFEALH 4’.13';5}7 > T
A4 F 3 1a(void)» ”‘ﬂrfmgé.* S RBETETF (%
# iR, > 2006 ; Materion Corporation ) = #* *F > & Ji& &
FALECE RRE L8 %F M - A3 SR I ET
B s B R > T e & g B (induction
substrate ) £ 45 &+ & Ap iy o ¥ T HLS £ 4
HEEIRRAFF BT S ET R @ﬁi%]i%
7% 7% (conducting substrate ) ¥/ e {r4% 8 > &
Tl &5 5L2 B o (Schoning & » 2008) ¥ }%‘E’ %
FRELETE R RBFE BTAFHE S LT
=B 0 AeR] 13 Ao e

€0

® O ® O—o0

Absent _Ei“\ ® C @
O atom e e Sn
® O O O
Sn*
O ® O @ —In
(2) SnOz %323 Iny0s
44 http://www.lJoSl.org



10.6977/130S1.201503_3(3).0004
® ‘ I J fo) S I Chien-Yi Huang, Ting-Jue Jan, Chia-Cheng Wu/ Int. J. Systematic Innovation, 3(3), 37-46 (2015)

+ AU EHEAE SR T AE R 0L B
Sny, — Sn™y, + e A¥ BV EAFRY T HET 9L

0, =V, +7% 0y 1 FTagdAh #5243 3@ESA M4z
Vn_’v"o+2‘-" Hv et i r gRFSE N S ARFE
%;Mﬁm%OnHTéIA’AﬁHSWOW@ﬁ

» 4,500,000 % & 52 b oo Bl 10 A o B S

d\nﬁ—; TR otk | 2787 @HiF, &3

BEDUT & 14 Fr TR R T o

W 12.TCO % 2 EREY X ET RN ) SR TeE T S
L E RS TSR F S T R F

Y- SRR PARE SEaE E R B R L

(b) - % 7 fist

T heis YR TREAT R RBAS AT TR 5T 4

—— 43R ATRSBETY P T EERY W2 B IRE

——iﬁ?ﬁ w8 T E S s i pRr R B

BAE T A

W13, % 5 ke EELEN %%%»%%&@’ﬂ@ﬁﬁﬁ@
ez B FER AR REA LA R R TR

g fri 44;«131&&@?14;‘_%;51\3?#%"4?;“%@

25 ERpER Ao B (RBRAR) SED R S BRlERS
TEEM S TS 4 A PR3y r}g,;, "3—J GBS AR

AFEEIEGE Y P RN 2R % AT = ?fi@ﬁial LR BEERRLT MRS 1 A
BT LA B DR AT R £ IR T TR F S p ot B8R B AR
ES ri‘*&”v\#‘rliu ELRCEEL N Y IR o g T At TEFE O FFRHRLL BT S H o
FELIZHE R g % R RLR DR A R AP R

irﬂqr}%%gin%r%* \ﬁ ;}iﬁﬁ_Jv,%l;ksE] &f;,?w ~\‘(1)—‘J-ﬂa7>“_g~‘,7—'§:_7' —tg.‘f’}m\
TR RS AR o AH e HE%dod 3 407 o FEF PIEER A E TRps
fogy THIEE Ry TEE4 2 TGk R G BREELAEPERS A7 EFRL @@]
SgpeiEEs (1~10), 3¢ Traaig @ T SOtk ERALOFE ¥l 25 BT,
Elk, B0 > GRS REGE r;;ﬂ»ﬂng R R EEE xﬁ*, @@I’g‘_ﬁﬂ” Sl
EERD TR RN TR SRR SRR

FTEda g 2783 %27F A0 FELEE @ E‘]v}:iiﬁé‘é-l-‘?'liﬁ”/*@ (D
FRALE TR TR, 2% T E"’**#&é‘ﬁ’fﬁ RN S R
AL PCB 4 % e {E o '5—5'1”5,\}?*#—1 B
3o i 79:%«&%?%1%«’%&@@ 2 B3 LG RiBREEA
@ﬁ]ﬁ%ﬁ_ R B ,L.Téﬁ,%lﬁﬁ_" BB 94 - _ R BRATRAR 00 15 58 e A 5 8 R

. NN LA Ls oo — MATR| gamy PN E " TEA
UL s, = % mRER »@ﬁs?lﬁ*éﬁ'_ ’ we ~_ ARG | arke | PRRANE| RTREEN| gl
:;\':':’ l\' %{;]—@“LU_J.},E,}?%A*FE%’ Néé_i ?@’—1% EdsiE iﬁ&fﬁi 2 7 4 9 6
(electromagnetic disturbance, EMI) » #& &5 6 4 o HEHR il ! : ! : i

. 2 8
. I"HH:..& 1 1 1 [
ik gk 3 1 4 H 7

r’f Rz R A Sl R FTARR o e g A (LYY ,fgffi;ﬁ s . 7 1 s
PR PEAT R ONFESFPIBRE B HFE ST o : o - o
## (market available) » =4 54  Fr T334
AT AR S FY PR Y ST R

International Journal of Systematic Innovation 45 http://www.lJoSl.org



() JoS|

"PF

rs*fﬁiﬁlaéiﬁ P A RIEK vféﬁﬂﬁ* BTk
GRRERERIEE SRS E AR AR L L LY
ERAEEER A BEREHFESF I LRGBS
2 A TRIZ S H R R4 F £ 0
* FA#%‘%-JI: KE IR 27 (1) *FaFs

2 PCBi3lsMA4 R BT mEF 4 28 ¥ % PCB
Sl 2 5L i@ @ﬁa‘].ﬂ. TEEERS G AFS T 2 R
ARF BFE R s R (2) T A il
ﬁ%ﬁwﬁz*m%@ﬁ%%ﬁ**ﬁﬁ”ﬁ)ﬁ%
i *—"'1‘/;*’#1::'%—? e SN S R )
LA AR EY T ERAT S BT 5
ﬁjﬁ@ﬁ’@mmﬁﬁﬁrawﬁ‘ﬁﬂiéxﬁm
g, vl - B2 - BE 2T HEFT
VIR Pl BEF L LIE 2 HAT AL pR
TR R R AEE BE () L R Bl
AT RN TRt R TR BETE 2T
ST SR o T REFEELER B
ToFEFRIRREE TR, 8 ey
léﬁig;]%ﬁczi@ws\-lz BB, YUl RS BET
h %’iﬁ-fq—ﬁ’**‘ B3 xR @%} BT MR £ iE S T 5L

TR P LFTFE I EARG P2 P o

g

% F 42 (2006)° 3% & {1440 S enR %> 2 ke
AFEEALFAL (BLlHm2 ) Wavd B 5
#1424 % » &% - (Shih, 2006)

FHAE (2013) EARIATLEREY § - 379 1 1 &
B AE R > F T2 @ o (Sheu, 2013)
P4 - P s v (2011)-TACF #4297 ¥ 7
R EAEERENOEE PR LTI ESEFER

wFt € %2 0 5 o(Lin, Yang, & Hsu, 2011)
W Fcif (2006)  ITO L HH 2 AAMBP T W2 R
2 RE Ei‘g:;fi;;!j;ﬂ,’: \»}‘, LR A
2006)
BFcE (2010) B R RIRAOFHEHBIRIE R
WIC pERBFBoTERE (AL~ )7
X F 5 377 - (Wen, 2010)

> (Hwang,

References

"On-Wafer Vector Network Analyzer Calibration and
Measurements," MICROTECH.

"Transparent Conductive Oxide Thin Films,"
Corporation.

Hwang, C. P. (2007). ITO film and TCO theory
application. WINTEK Corporation, Taiwan. (In
Chinese)

Materion

10.6977/1J0S1.201503_3(3).0004

Chien-Yi Huang, Ting-Jue Jan, Chia-Cheng Wu/ Int. J. Systematic Innovation, 3(3), 37-46 (2015)

Kim, S. K. (2012). Conceptual design based on
Substance-Field Model in theory of Inventive
Problem Solving. International Journal of
Innovation, Management and Technology, 3(4),
306-309.

Liang, T., Hall, S., Heck, H. & Brist, G. (2006). A practical
method for modeling PCB transmission lines with
conductor surface roughness and wideband
dielectric  properties. Microwave Symposium
Digest, 2006. IEEE MTT-S International, June,
1780-1783.

Lin, A. D., Yang, Y. C., & Hsu, C. M. (2011). Effects of
the Coating Film on the Conductive Particle with
Load Force in ACF. National Cheng Kung
University, Taiwan: The 35" National Conference
on Theoretical and Applied Mechanics, Nov. 18-19,
2011. (In Chinese)

Schoning, J., Brandl, P., Daiber, F., Echtler, F., Hilliges,

0., Hook, J., Lochtefeld, M., Motamedi, N., Muller,

L., Olivier, P., Roth, T. & Zadow, U. (2008). Multi-

Touch Surfaces: A Technical Guide. Technical

Report TUM-10833.

D. L. (2013). Mastering TRIZ Innovation Tools:

Part II. Hsinchu: AgiTek International Consulting.

Inc. (In Chinese)

M. K. (2006). A Study of Experimental and

Numerical — Aided  Performance  Evaluation

Methods For Wafer Probe Testing Parameters

(Doctoral thesis). National Chung Cheng

University, Taiwan. (In Chinese)

Wen, C. F. (2010). Simulation and Measurement of High
Speed Test Socket—Application in  Signal
Compensation of the IC ATE (Master’s thesis).
Chung Hua University, Taiwan.

Sheu,

Shih,

PR PSR
T2 rh s WAR RN

ke ompH 2L 1 mmL
&@ﬁﬁﬁmuﬁﬁfﬁﬁog
’ B*%Mx@?]*ﬂ

%‘Eﬁ/ I?fO

= Tektronix 532
REE - K EE

T v DR CAPHAFEIE L 28
FIATAE L > B R Ak B AIATY He Rl
RESAT

46



