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Student : Chia-Wen Chang AdvisDr.:Bing-Yue Tsui

Department of Electronics Engineering
Institute of Electronics

National Chiao Tung University
Abstract

This thesis is based on the: architecture of loaatom-gated carbon
nanotube FETs (LBG-CNITFETS), which used spin-cgaprocess to disperse
CNTs. The source/drain “metal contact was made byactmetal lift-off
process with high work-function ' metal to solve theadvantage of high leakage
current for conventional top-gate(TG) schottky kerr CNTFETs. The
on-current of the CNTFETs can be substantially eciidy increase the
concentration of CNT solutions and using multipf@nscoating procedures.
CNTFETs with good high frequency characteristics ba made by modifying
the layout of the mask to avoid the parasitic éffec

There are two kinds of device structures of CNTFHETHis thesis. One is
multi-finger structure and the other one is sinighger structure. Two kinds of
metals were used to form the source/drain conththedo CNTFETs. They are
Pd/Al and Ti/Pt deposited by sputtering. All of tthevices in this thesis have the
bottom-gate/gate dielectric structure of in-situped N poly-Si(50nm) /
Al,03(10nm). Either on-current or on/off current rat@\NTFETs with Pd/Al as



source/drain contact metal are superior to the BF with Ti/Pt as
source/drain contact metal. Therefore, this thiegiases on the CNTFETs with
Pd/Al as source/drain contact metal. Measurementiltee show that the
CNTFETs with multi-finger structure have higher current but much lower
on/off current ratio than the CNTFETs with singiegler structure. As a result,
CNTFETs with single-finger structure and Pd/Al asirge /drain contact metal
are preferred for further analysis.

The CNTFETs with better DC electrical propertiesraveselected to

perform high frequency analysis. THepen circuit test structure and short
circuit test structuré’ procedure was used to de-embed the external parasi

effects. The {..s and MSG of the CNTFETSs in this thesis are over Ghfier
taking a particular analysis, it is found that thepedance mismatch of
CNTFETs in this thesis isi'very serious and hence kigh frequency
characteristics of CNTFETs are not as good as ¢ftieal prediction of THz.
The problem of impedance mismatch must be solvéddriuture in order to get
the CNTFETs with better highfrequency charactesst

To conclude, the CNTFETs suitable for high freqyeobaracterization
have been fabricated in this thesis. This provaléssis for the research on the

high frequency characteristics of CNTFETSs in theife.
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R A E R BE AT mE > &Rk
/At enE AT 5 o ige B A EHFITEAE IR o BT
BAE - R ek By @m0 B BT RE R

C "ML RiE2FPAETHM 0 & 2001 & > H* F A&
(Bottom-gated) 1 & i7eh2 K g T o Mm ¥ AW £ [41]0 2 {8 & 2005# >

~4

4 3% 32 (Electrical doping)
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[42] > 2 8 2R HREFIREF K 5
feh g e AP PUTIFUR P A RERT LW DREF2 S FEFLES
M & (Local bottom-gatedl # 5t st ¥ T &t - 2 SH4cH 1-9> H T f3k (v
R MM E 2 AR E Tl Ll A AAST LT e T
Wi A TR EFmERE I WAL REREY A EMENTA
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FHREFELADIN D FELEUTIERRE T MR E R RARE R
oot e B E ERT BAIRIEA RS R R X KA s 2 Fpl e
AT T MBS RS c R BRI RS R BEE S g
AR hE SR R T R BB (on/off current ratioy i 10~ = et &L &
% 139.1(mV/dec) = ¥ (TransconductanceG,) ~ & 5 15.1nSe ¥ ¢k pt %
W WL FLRYP R T IEAR I E - T RTS8
,?;\,L °

4% F #E T & 403 4 (High-frequency) s »

1-4.1 BAEH B o h &

S %#c(Scattering-parametem)i i 4 17 ik (Network analyzepp & 4 i
AF AR REERI AT 9 S Sdor & RI(H] 1-10¢ #1or )[43]F i 7
7 e % 58(Sn S0 S Sp) A A Tk o it £ i A (Two-port model)
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Bl - Renk SRR o Gt E A G 1 BB M GURL 0 PRI b 2 SR 8RS
| 5 AT G S0
S,y ¥ - )R K E'@‘J)‘ WELE d 25 *’%J)" fs LR 158
Rl 2 (ST M  FEPATEE ) Ve FURE RS
St i R (R 1-11)[44] 7 £ F R v Sk FH v 447 -
AEF AR FARERIZ W 0 & X uB e (Calibration)z & 12 ;}r“,f*fé_iﬁ'l

(Transmitgu 52 > 2R {8 A 4715 S 5L ﬁisq]% ME T

REB M fh2 FFeanfen T3 NELERIAEEFS RAFHUE
FRpehBrmE o FIo AR NTRBAAET 3 e ff BEARE R
PR VOB » 3kig 2 3Rt end 4 s (Parasitic effects) v ié 7 £ B P eh

AL Ao 0 S0 E R Ey { BT A @ R F I (Intrinsic
characteristics > #7111 A& Bl {s JF’K EER U q‘; » (De-embedding#z & #-% 2

ﬁs;f'@;}rx% 1B e ja%fr;%,t}_ o

1-42 2 A RETHRUBER T 2ETHE

# 2004# > d Peter J. Burkex 2 4p ErP T BEF 420 2 4RET 0
WenF A B R [45]0 ¢ B 1-12> e i £ 5 NH BER Y - B
LC2REFFRT HH 2 - B2 Ik B(Resonator) K4 £ R o S,
AR B k> B R FRLIRB A 26CGHZ § )= L dkm @ Sy A'E 0 T
LR AT BRRA R TAMT R AT RE R E
BMpeds 2 - hiRE A cahe o ABHEY T Bl mE D
WE G & THz v 4 (5enii 4 [46] o 00 i5 > $08LE T 0 1 & B 447 58 30
@ﬁﬁﬁgfﬁﬁﬁﬁ’ﬁ%%éJ%%ﬁﬁ%ﬁﬁioﬂﬂ%%ﬁgﬁ
OB EER FEETEALERINL > LRI AR RS

(Cut-off frequencydion) & & ~ £ =3 & (Maximum stable gain,MSG) # %
Btk o
T e fouron o AT R IRIF) 60 S Sl i@ 48 e R W I H Sl 2
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? ?, BB 'Eg I:"f”fcut-off At §§ A < AR4F o

¥ ek - I?i};}ﬂ'*ﬁ}ikMSG’ H? MSG=| Su/S;, | - MSG ¥ DN BN

% # ¥ (Powewr gain) * % MSG & 41 % M s > § MSG ;

“1°(0dB) » # 1 & 4 F T fo MGG # F A g 4 s AT

Fo 5 MSG # 1047 5 i 3942 % A
EZWBE’ﬁ—ﬁﬁfﬁfﬁxwéﬁéﬁwaﬁaﬁa,swﬁnwmﬁeﬁ

% 2[42] 0 B fouon ied 4t 37 i 2.5GHZ> MSG 2 % 0dB ef 3 817 &
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{FNRImER o A
%%éﬂﬁmﬁlﬁ’ﬁmgiﬁwz’Pf%mt% CAE RS AR

F* % 4p stk (Multi-finger) 554 (ol 1-13) £ 5%+ T 775 (On current i& 50uA

b v aed B AR S f‘l)gﬁig =S NP Y ERE R Do )

T R AL o F) 2RI > £ R B e T fie (Impedance
matching): 50Q > #7112 L+
ﬂﬁ’ﬁgﬂémﬁlwﬁm PIF 3 H 3 B ficdpds ok ing 4 o
STIL R AR R RIPFIESRG T i S DFEL 0 L R RT S MR R

i%?%@%”ﬁﬁﬁi%@%éﬁ$ﬁi
EE g

(S S AR

I F Linenp ehe L FIL IR E g TR e g2 L £ B

SR B RIRE AR 5 R

B TR S MANT IR B JEAATRE FURenR T o
AR Rlenfrit B o e 2% % 1T« R IIH T H WPy 2L
o> T e ATIFR S‘/ﬁﬁig/P%’“’ = 0’5%,"17\?9“,4]57}1%3* ;Jht:;;]*’t
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¥ MR R RIS TRl AE[AT] e F15 % F £ B
b AT REATHMAT M TEL 2000 0 28 fouor b7 F
3 2 8GHz> MSG» # 2 1 10GHzM } = i 8 & enk Kt E T &t 4F
B A i) v S LR D fenon 2 L B D
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FlAFenE g o

1 MSG[48] [49] [50] -
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ﬁ%aﬁofﬂﬁgﬁméﬁﬁﬁﬁﬁﬁﬁﬂ%
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(a)
He
harge D
arc-discharge
(b)
laser ablation
— .
oven temperature ~ 1200 °C
(c)
CVvD
Coblny » sy Catalyst
oven temperature 500-1000 °C

Bl11l24mE*RZ2D7LH e @T5™%T iz (D)7 s8%2 5 ()&

TR S

=
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Carbon nanotube

A

Isolation layer as back-gated dielectric

Silicon substrate as back gate

B 15 #Ri&z

Hp-
x|
p-i3
o
=
U‘I‘:m
=
{\s.
i
—
it
=y
fm\:»
=
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%] 1-6 %ﬁ%f'} ’k ’} ﬁ’u\? w EIB Id Vgs#‘” ﬂ[36]

/|

Isolation layer as back-gated dielectric

Silicon substrate

Bl 17 BiEs ok ad 2 At a3 W
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Gate dielectric

Local bottom - gated

solation laver
Silicon substrate as back gate

B 1-8 MR F g Tl ST LR

5ate dielectric

Local bottom - gated

Solation |ayer

Silicon substrate

B 19 % EERME LRE T HBL SHET L H
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. . b
Incident S 2 Transmitted 2
a1 g :)
5 . Lo
Forward Reflected = Load
h 1 a,=0
Reflected
Incident ., Reflected B b,
_ Transmitted Incident - ap a; =)
Incident s Transmitted b I
P - —
Incident ar |la;=0

Zo | u H S2
load | = Reflected Reverse
< a2,
b, Transmitted S 12 Incident

B 1-10 S%-#cr R B[43]

Conversion from S-parameters to Z, Y, h, or ABCD representations

(1+87;)(1=85) +S155n 28 2

Zn=2y ¥, e Z‘J‘I’_iz Sns ZO??
4 (I1=81)(1+8p) +51,5,
2 Zy =Zy ¥, -

where ¥, = (1-8;)(1=S,,)—5,5,;

s (1=87)(1 +.85,) + 51,5, Yo = 28, Y, = 2o

i Z,7, T, 1LY,
[Y] S (1+81)(1-855) + 81589
22 Zol}lz
where ¥, = (1-5;;)(1-S5) =S558
(1481 +85) = 81,5 28 -8

hll = ZO ‘}_’3 h12 = T;Z h21 = \}(321

[h] e (-8, = 85) - 81253
Zy¥,
where W3 = (1-58;)(1+Sy) + 51,5,
A= (1+8,)(A=5p) + 51555 B=2z (L+811)(1+85) =518
2557 g 28y
ABCD
[ ] C= (l_Sll)(l_SZZ)_SIZSZI = (l_Sll)(l+S22)+Sl'lS2l
28,2, 285n

B 1-11 3 #4f S-Hcid & 4% % [44]
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Bl 1-12 % XA F & 3k B en % 22T B F[45]

w. Nanotubes .-;7__’

B 1-13 (a) % 454 %t B (b)SEM *< + FI[42]

back gate
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AFFWEP BT RER LR T h oS ER ~ fain

FR SHIE s RN B R B BLE 7 i e Bl RSk 6E 1 0 2
BRE AN TR R R .

2-1% FAHE T Hi2 WESsHR

B1-328°¢ > BRI AFHREIREFLAFPUTNFHEL TS
W t&(Local bottom-gated) + ¢ % Sk > T el P BiRE AR E R b
WS T BF ik B e hme? ATRIIT2 2 0 E T Rtz
RS AR KRB HAEFRIARE T LM o d ARy AR
FRAER D TR RSB S e - RE T EERI S (F
BRI ER BTN ATERA N E L L FAEERIPEE L ER TSR -
BEdedla 7 WL A3 E R Fﬁé BAEAELS B/ Dh P AL PR

2;7“ ’ ’—"Lf‘,l‘,( EIHB 11‘" “$ 3 1—? i ?_‘ E' (1 5 K) Cm)ﬁkrﬁ mEIB 1 I 7 l’f"’_r—g P—E'—;F’LBBB
Y A E B R 800NMNE F K IR E S EIT 0 50 FREA TP
i eh F":Er r} ’ Iﬁﬁﬁiﬁi" ETS /))%I’E‘i;;—— BB Hﬁ‘? ES T (Gl‘ounCD ° 5

D A BAERRIPE o AR FIA IR TS R B AR ST
BT RRCE RE R R B S s A R R M ensRd TN R E MR T
feenfta) o 370 M Ao F BRRRIAROA RS o T AR LR - B
hetnG gk AL 2R T AYFETHIERTELE THEITAEK 0 @ -
Baefo # 2 m L A2 <5 60nm2 T f1R/T MiR4 A HESHES ML -
REFHZEEFLHINE ZAFR DEHRE P RETHETE
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MR TR AR AR T S g MR R BRI RA RS fR R R o

L

PAEE T o 4 I SRR E gk -

2-2 7 it B fR i AR S BCiE ¢

A A B PIEA MR RNFS A 2 EFHFNDL) 2 B 2 i

SEA Y S (NFOP e 2 X R flieth o kxS o B & 2 % ind 3
Pl P (RE S L5k ecm) TR/ T RN T A/AFE SR LR S £

3%(P) % % # (In-situ doped Npoly-Si)/F 45/ Fedids * » 2 (S8 7R E

YR B is

g+ 4= (Pd)AE(Al) » & 2 4% (Ti) 48 (Pt = R ikl & B

K1
W%"&%M%ﬁﬁéﬁw%?%wﬁﬂﬁﬁﬁoﬁﬂ’%ﬁﬁﬁJ%
B oongd k& 2ikm s Canon FPA-3000 i5+ I-line steppers 4 i 4 » @ 2L+

84

- ENDL 7+ & £ 8 ssi(leica E-beam lithography)i & & 3 7

WLRY T F AP 2 Mg e TRT S (40keV)E B 7 F T
(AAICT)™ &0 i & 2 F At F e B EPRLR[51][52] - ¥ ¢+ 3> E-beam
Bk A B 1 AL PE S ST o R A R MR ] ek
i * Canon FPA-3000 i5+ I-line steppers # i& 4% o & /| & B-% B 4 L & &
A BEZ F R E T St WARH (R 2-16) 0 T iE - A 540

1.

2.

ge i %I HL
Z A 0% NDL g &% 5L (Laser markerk i 7 & 7 %] §Lé- iv » H

B L}
Be 1

pri

Laserfront Technologies # #1# & 1§ &% 58— X ¥ #-25 % 6+
ZIBL Aot T S f BRI o LRSS B PR BN TR
NDL Class 100 Wet bench SC-11# ¢ » e~ 5 75& ~ 104 45 > 14
275 % B pEer A 4 o 3 (Particles)s 4 -
& & RCAGFHREZS k> K ¢
7 £ & * NDL Class 100 Wet bencit i= Standard RCA clean (SC-1 + SC-2
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+ HF) 2 e T2 W2 BT TSR F K (Native
oxide)» 2 & B+ B A s ehd 48~ Class 102k 3 B¢ = %
500nm;& ¥ - 3 i* & (Wet oxide)> = & = = (& » % T TR SRR g
FOERAE G 500nme HAg R 2 Wik 1okT MR A 300nmeh
§ 7 (LPCVD SNy » &0t a k G5k 2 £ x4 > L * Class 10¢ ¢
n&k analyzerg ipl#r= & N ecnG %k BRI F EE oM NG %k BRI
Fedeit fo B 2o RIFHS 2 U RTINS R Y
B gk 5 A e dk (OM) 2] 87 &7 © i 4 %] ¥ B:(Etching endpoint) &_sk
[ 8 F 4 g agiE gy o B SN S T T A S KRR L
BATMEL AR RIFFA A 4Lt o X TR Ky T2 S PAdE BTSSR
W/ x P e F & (Adhesion layer)y 123 4e Pd g % 4 o

3. % - i &7 7 (Contact hole}s %]
® £ % * NDL Class 102 2 TEL'Clean Track MK-8% % I-line s e
Canon FPA-3000 i5+ I-line steppe#ri= % = i & # £ § chf % » F1 5 4%
fB 7 % B chE 2 B A i ek T R AR R R 2000(J/n%)fr%
¥ Rk xts i * TEL Clean Track MK-8&& 7 % e 25 8% » MR 15
& Bl % (ADI) s %15 > ¥ B8 7 ¥~ TEL 5000 SiN4/Oxide etchert {7 4
2ot R TNk AR ey ¢ RPFaY A
o r ARG o R REHERF 2Bk OM 2 FA% KR A
(AEl) » % B & T RERS BN > FE L BRPTEY kiFE
BH R A ipad ety o R 2 AT R R - AR A5 @
BB R R eAE R OF L TERPFEEREF T
BT &2 18 &% 5 x>~ NDL Class 100¢ 7 Mattson ASPEN Asher
Pty F R fJJ%;t—i (il # ke > L &P 5z NDL Class 100 Wet
benchezrpety @ 120C ~ 10 4 48 > M FE i F LR §F > 218 pae)]-um
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B 2-16 (ayF -
4. PP THE
% NDL eh% B 22 ¢ > # < 620C sf 50nm 2 € 43 femist & 7
(Amorphous  silicony f & » #-/5 A& S & 50nm i & 3k LA F -l F S
A RMEBELHIWUABOERF gL 52 URFHFFLIN T
Fo o I fs o 2 Rt 3 f B 0w NDL Class 1007 <1 AG-610i -:# i3 X g
TS 900C 20452 Peig 1L AV Bt b B 2 0 TP R 2L
F 2_ % #(Grain)= £ 5 % & # (Poly-silicon)-
5. TRERFLY
¢ * TEL Clean Track MK-8*#% I-line ke 2 i * Canon FPA-3000 i5+
I-line stepper& 7 % = s T Mk ¥ ot £ > #2307 fiiRE R 5 0.5um 0
ME kI HREHE L 245000/ 1 BE 2 % & AD| ¥ B AR TR 214 0 %
TR BT R iR &5 &~ TCP 9400SE poly etcher - & # 4 %]
% gL05% (End point modedy il Ak Ak 3k 1% F 57 50nm N poly » 4 %] % =
g » £ #-d 7 # » Mattson ASPEN Ashefr Class 100 Wet benching: ik
PR R B % Ao 2-16 (DY -
6. B3R i (ALD) it AlLO; T BB A § & ¢
THRA T RS SRE SEE BT A T M #3014 PECVD
MESEAT RN 2 EHRF R THZALD) Rinff w2125 Wiz
THMWLTRIEATK E B S &P T WIRE RO TR LR T B R
FHRATRRERPEAL P HALDVL 2 k2 E AlLO;» E X EER
5 160C> B & X 5 10nme § ALD AlOz it = = 14 > :# Z %518 NDL Class
10 ASM-k = High-k anneatg ¢ ** # = 700°C:3 X 304 48 i i g 1Al O3
B i (Densify) ' T BT ow o F]5 % ALD R fliFT /&
AR 2 AR B 20 K BUE R R L ST AL PR R D
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7. TREAZTREBELY
24 ¢ * TEL Clean Track MK-8%_% I-line ke » £ * Canon FPA-3000 i5+
-line steppere 7 % = F T WA T K L E B LB HE S 1950(I/M) -
LB T ADI & A 3515 > %% ¥ ¥ ~ Lam TCP9600 metal etchek %)
7§y kg i Al ,Og 4k %] 52 7% < 5538 AEl # % 2 14 * NFC Class 10000 Wet
benchs 4 > & * f (ACE)RF 571 10~ 4 > 47z k2 > 5 i@ * OM
BAETFT R RERAT FARIORNEEH I F2HI LT KER
4%+ Bpdo R 2-16 ()T -

8. AFXREBREE:
A % R KRR E T A AR E ARSI £
K5 1mgenz K FE f Ader © K440 ml DMF i 8 % 5539 > £
AR RTEY A FRE AR T 0 RAECE R RS ST

9. 2 AP L WAk
BRGNP R R S nd KRR R R P

N2 MEFES R A G o REB RS OY - PR S

4008 ~ PR S 10F R ALE B RDPIAT Lh P 20 5 % 2 FFEEE R
K5 25008 R S 60 BE A SR e 2 A BT R B hd G &
R SRR E S R EF 10 R A R E BREKR o TR
%o fs o R B NN 120°C o Hot platet % 180 4) 14 2 S

*

o

L DMF » 3 > 1 ¢ * NDL 4+ 3 & & icdi (Hitachi-S-6280H) % 2
A RE R R L 2 188 % e Rl 216 (d)-
10. BEERIE/ 4B E B E # % L IEyrdE 2 X RiE/ ks HEAE:
e/ mElira g Bt AEE o S TPt % 83
Pd/Al> % — zgp| & L # * TEL Clean Track MK-8% % I-line ke 2 & #
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Canon FPA-3000 i5+ I-line steppdr 7 ats/ a1 & % § gk & > sk
HE P 5 14000/ > 2887 ADI A & 251 > Rsr s B2 v 8 L%
fo 5 i2ie DHF(L:50): ) 20 ) » i dy ¥ 4 6 PR 2 § i K it 592 %
GeE R BHBE IRV EF TR 2T IEL o Mk ¥ R
NFC =1 lon Tech SputteP it (7 fiis/x & & § 45 84 o g flae
Bk om0 FAARE I 0 5] @ @ AR 4 i 5] 4x10° Torr
T g %A i DC gunk e 4 kB4R 0 g # (Argon)ir £ 24 sccme
AR A 7.6 mTorrs St # 55 45 0.03nm> I P A AT R4
(Rotation)e J&4F it 49393 - M BESEALRET 24 20nm: £
¥- B DCogunBéEPtE/EA0Nm  Ti 2% 5E Pty 2 & 2 4aTi
EHAG 2T A AW RE TR AR A BTl
iRl AR L BT R R TI EFERE A SR 4(TIC) » R E M
FRIE . ¥ BER S & BREZ S AL P E N ET AR IR ET Y
RS ART BTk maglge BT L 5~104 48 - Sl R S
B MR BB KT R TR LFAG o REEL Y OM
L F - REAEEBTH TR 4oRl 2-16(e)2 T o ¥ - HP
P& REEPEREXR LB AR S - F&HA T L9 4
BB R L 25Nme § P28 - R v g5 AR T B 7Rk
oz lAe n L pe it WA E BT R F15 Pd2 SNy et F 4
TR TR TERFAT A0 FRIER PdE BRI EHE o ppE
ERAVPRBRELERATHE LY OM G ot RRIZ 577 2
BRERT-BEFFAfba -4 PAapfliext > piFkii- 3
Al Padehgh gtk ¥ el K Bg R o @ * 48 S4ck it > R R kAR
2000(J/MA) > 2582 ¢ ADI ¥ & & 3515 > #-5% %2 » NFC ¢ « Thermal

Evaporation Coaterc # Al £ & 200nm.z = | p {5 & R84 i » 218
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B R R LE S DRI MY o e
Ao RRIx E RS o Pd R RE BT v T R AR BT
ERARREFIRT S A a dlRE e 2 Bo A REETT 2
&0 4eF] 2-16 (€)% i o

11 % 383 3V F g ~ ik reda

>
>

S Fp hG e AKRE T AWM T B R s -
Ti/Pt f_ fg‘lﬁlﬁiﬁjaﬂa N B NDL l" 53 ﬁiii""r;@llg m[g-ﬁ _,E"_. 3‘; 194 J}é?
¢ 5 i {7 600°C/ 1804, i X 47 o gL B 23T LT U ok iRl Y chf AR

BTEIAMEALF R o AR AR E R -TI £HEFE
Fegompg st FiEt a5 @i 4(TIC) 0 TIC & S fe(Work
function)= * Ti» #7140 ¢ & 7L 57~ & cgF 2 8-F IR P-typeT 5 48 > 2 12
S E AR ZF PR - e A - e a ERT o

{1;}%\ },}FJ\-}HQQ % # 38 (Pd)2 B (5.1eV)it 5 2 E}'\? T B MR s/

BEFT g BT [31] 0 d SYIP ST E K BEE L R chd B R hALE
(sticking)ez ;& i (wetting)( e * oo 30 @0 F enl B BE2 f ¥ ¥ BT R
R RER T E A A AR RAF ORGSR FHEEAw

i $:1§ (Ohmic contacti i< & ff fefe> 7 & P-type~ it @ @3 ehi & 3 ¢
TR SO PRENRLAL IR AL IR L AT ILA g g T 2 B s 0T
A3y E 7 RiEA R £ - AR Pd Y LT SR LT Ptyped
MELTHM > Ve FEZEY T £ h g B3 VEmE+ TIC, BBk
Ty Pdant gk 1 2R P hE R oo

2-3 itz kY v h

_S‘"*};
-y
.

231 BHERGAE AL
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SE K DA KR TS E B e Y 4R
Bo#r g P ERES T2 A E T LMOFAEEEE 0 REERE T
g WA Z B R BT RAFCA E 2 B FIR AR/ AR D

AR F LS G TN F R0 %ﬁ?mei fae % kR
TRMAORAEL LG AT T RE BRI > LEY R FAER

g o

o BAEE RIS SR BEHRATE E B2 (2-port Scattering Parameter
method) ¢ *tH £ /p| % svedg 44 (Probe}a * GSG(Ground-Signal-Ground)
2o 3443k 3 0 @ g g enfF pE(Pitch)s 10Qum (A @] 2-2) 0 * GSG Pad¥ 2
RFRE Jp 13 & 42 PR B ¢ — Signal Pad: Gate Pad 4rk B 2-2*¢ 9 G
“#r51 > ¥ — Signal Pad: Drain Pad 4-B] 2-2 ¢ <1 D #t7+ » @ Ground4*#1
Fehiz i # Source*f & - dek il 2-2 F S AT ood At 2 A S HAL D
GSG4-4rd &k B i<k T on = #h8 s (Triaxial cable}: 21 {5 » @ &> 34 £
;mﬁﬁd»twﬁi?ﬁggiemwm&wﬁ?%ii%%iqﬁﬁiiii»H
Eﬁ‘fg S BEER L DERMEF o kY R o Bt A D
Ground Pad# #- 42 > 2 i = + = 2 Ground# %tk - £ o & 57
3 SR L &2 B i (Shieldingyesn » #rr2 i * - B+ £ =4 & Ground

(Source) Pad  ® #-27 34 Bl ik Berdd T o4pih - Ao 3 B4F 2 F

o

T
2-3.2 At thmin G B
A AR RR T A R < ) & 100x60 pm’ - Y
HhiBEAFL AT T 28y > UELAL FATEFREER S
Mo ¥t Rie2 4T B #&(Channel length) 0.6um I 1.2um> T @&/ T
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