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ABSTRACT
I . TITLE

Establishment of Basis for Compound Semiconductor Components

Technology Based on Industrial Demand
II. THE OBJECTIVES

Commercial compound semiconductor(CS) components are used for a variety of
niche applications apart from Si applications at mostly small quantities. They are assembled by
medium-to-small companies using imported CS devices and integrated circuits(ICs’) due to the
lack of domestic manufacturing basis for devices and ICs’. This current domestic situation calls
this industry’s attention for a comprehensive invigorating move that can improve technological
level of industry by connecting R&D to industrialization and providing cooperation for
demand-oriented product development. This move would provide the effective ways for the
development of time-to-market products.

In this context, this study is aimed for the vitalization of high frequency components
industry by providing the basis for the development and commercialization schemes that not
only further develop R&D prototypes to commercially viable ones but also provide fabrication
services of multi wafer project shuttles. This study would at the same time provoke
country-wise industry-academia-research cooperation system to help medium-to-small
enterprises in this industry establish the thrust for the market penetration. Also, this study is to
provide a hub for the active environment in this industry for the exchange of information and
manpower. This study would also assist industry’s marketing activities by establishing the

relationship with test/certification organizations and mass production facilities.
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[II. THE CONTENTS AND SCOPE OF THE STUDY

The contents and scope of this study is listed below:
- Establishment of the hub for the industrialization of demand-oriented high frequency
components
- Pursuit for the prospective CS components for commercialization
- Prototyping of 1~10GHz components through library improvement
- Establishment of pilot production technology
- Delivery of the timely prototyping of industry demand
- Establishment of the reliability technology through the cooperation with related

organizations

IV. RESULTS

The results of the seventh year of this study are listed below:

1. Development of 30W GaN HEMT at 9 GHz band
- Fabrication of 30W GaN HEMT at 9 GHz band
- Measurement of 30W GaN HEMT at 9 GHz band

- Domestic production of 30W GaN HEMT at 9 GHz band which are all imported

2. Development of GaN HEMT at K-band
- Design and Fabrication of GaN HEMT at K-band

- Measurement of GaN HEMT at K-band



V. EXPECTED RESULT & PROPOSITION

This study is to provide the basis for the cooperational environment in the CS components
industry through the establishment of the industry-academia-research hub, and, thereby,
contribute to the improvement of the competitiveness of CS components industry. The success
of this study will establish the design-fabrication-package-test-and-marketing productive cycles
within this industry, so that domestic companies can not only penetrate into already-present
market, but also even take the optimistic position in the emerging market. Eventually, CS
components demand will be self-supplied domestically and further result in the minimizing of

import expenses and the maximizing of export profits.
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(229 2-14]19} 2o] sealing &4 A3ttt

[1% 2-14] GaN A& 22} 3714 Cap sealing &4 A}

A7A AL Askel GaN AH2A ARF el A= A4S BEAY ol
shel F88) we Age Asksan =de AF7 L ad/m 7 £ @A =eQ
A5k skl 714 A F BA AL 30 Vol 3wl

- H RS
100 V o]/de] = GaN dHaAE et GaN AHaxts dgstel Alztd

H71Ae] EFHAHSAEE 54 Wrkety] fske] [2¥ 2-15]9F o] mEE
(Load-Pull) =74 Al&dls FAsY. 2= A= Maury Ake] FUdd

MT982BU01(0.8~18GHz) & AF-&3F%laL, Bias T+ Auriga AF2] AU0699-0012(2~8GHz) &

AFE38E 2 | Coupler, Combiner ¢ =e}o] B M Z = Cernex AFY AZFES A3
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o). 19]o% Attenuator, Signal generator, Power meter, DC power supply,
Spectrum analyzer &< AM&3te] AT, [19 1-16]2 T 71A] A28k GaN
S 97 A5k Maury ARl REF Al AELS o] &3Fo] Tyl
9.3 GHz ol A =743 Ads aQz= Yed Aolrh. GaN Azt =920 5%
AHVd) S 30V A7Fetiar AlolE Hsh(Vg) & -3V d7tste] A5 =dld A/
(Idg)7F 2.4~2.5 A7F Exlom Alo|E +dd7(1g,leak) 7} 0~2 mA 7} 5T},
# 2-16]0 A Bz kel Zo] GaN d#Haxke] x38kE 249 (Pout,sat) 44.8 dBm
o % 30 Wolm HEe]52 9 dBelal AWk a & (PAE)= 43%2 YR

A arte] Q54

ETR! Power Measurement S ystem

HPE5E53E

Tuners : FOCUS 306 mode
SN: 090 for Source, 089for Load narda MOD765-20 Po
DC 4GHz, 20W,20dB [ag

P 11612 0ot001 HP 116124 opt001
Charndl BC1040-1005  hip iree 25 Sente e D onz nar dad242-20

0.7- 16Hz SN:101 400V DE 2 DA max

0.
] 82 G R B Lol [

=L Irput output Charne BC1040- 1006
ol al fidure fixture 0.7- 1GHz SN: 102
e oMz 28 SGH r
nardg4242 20 £ z- % z
0.52GHe, Po 30dBm - +20dBm
HP2431A chi
10MHz - 13GHz HPe624,
-30dBm - +20dBm ch2
0- 204 0- 24
EHL-4240 (0-7v|0- 54)
SN:HO11333-8
Amg 30dE, -5d Bm maxirput

. HP4Z3A
Computer 100 KHz - 110GHz
Synthesi zed Control | -70dBm - +44dBm
Sweeper
= w(a) (s

HP 1 HPS240B Fower Meter
B 1o, 0. 2 1OMHz - 265GH:
(0-8v,'0- 3A)

[28 2-15] 9GHz HS Load-Pull =4 A28 A%
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45

a2f e [

39 - Pout /./. 160
B - 55
o sk -~ 1s0
KoYy o "
c 27: / pAE /AJ-M. 45 —
® O F Ve A 40 3%
O 4 W 135 =
.E-. 21 F /,/ R o w

[ 7 J

3 4 s
= of Gain / J20
‘5 9 o . ._o——o—07£—o—_.__‘___ -4 15
[«] N .\’
& s e S

g :‘ 1 4-—-—'-"""_”‘1// 1 1 1 ] :

10 15 20 25 30 35 40
Pin [dBm]

(28 2-16] A ZE GaN A&z #7714 25 =4 Ay

A3 AR

ETRI 7} B3kl 9= HENT 71&S &85 GaN 7]9ke] HENT A= A4axtE A2}
st o 1 EAS Ayxdtr. AzZe X-wl= GaN HEMT A2 ZA&=F(X010000,

Lg=0.25 m, Wg=10 mm) S |7]X|5lo] R=F A 2®S T3] A8d54S 430
w AolE Zo|7} 0.25 mm ©]a AlO]E Zo] 10mm ¢l GaNHEMT A 2 2 =}(X010000)

= 9GHz oA 30 W 9 &=HAEE AT, SHAAE T3] AHE vle} o] GaN

HEMT 2] 2A~2}H(X010000)2] AlolE FAHAF S-S /MAdste] d5dda 549

S FEATIE o] daste, A& wad g JAE 8 FH velE
4L A8t Ao adEnh. EF d7|Ael o3 YA % dHels &4
& E017] flste] #1 spojofe] Ao} Thedt s w7 2 WAE de
Stttk of=el M7IAITE GaNHEMT 7= 4=24(X010000)¢] & dd= Fde 98 &

2] &R U5 A E o oF & Flolt.
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A 33 K-9 GaN HEMT A%}

7N
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A 3 F K-9 GaN HEMT 2A#} 7|
Al 1A K-t AlGaN/GaN HEMT 2=} A& &A4

3} &2 29 electron-beam thermal evaporator & AF&3o] Ti/Al/Ni/Au &
ST, oW NI FAE BAS F ST, & FAE A4 Tl
300A/1000A/300A/1000A o] H == s}¥th. o8 A2+ 900 °C, 30sec RTA ¥
°C, 30sec X+ 57} RTA atGith. [29 3-1]12 900 °C RTA $-¢} 940 °C RTA ¥-¢] 2]
A=e] Fe dAnA Apxloltt,

(b) 940 °C RTA

1292 2% 34 95 F TN ey 543 d-ds 454 e 2
7} 406 ohm/sq 9 9.35x10-6ohm.cm2 ©] k& YEFNATE. 1(P)e] o] =5
22 FAE FFsed, B FHAME TEYAAES} gEo SiN
F9e] mpam R AFRSITE. 3 SiN 500A & AWl PECVD = o] &3}<]
=2k & PFI38A & AM&-sto] siEd sk % BOE6:1 = SIN & AZsiglvh. =&
<] =
I

A A= 02 plasma ashing ol 2] 34

A A3kl DI rinse 8Tk, Isolation
¢ ThAl SIN & 300A E33k3ith. PR HEY X3

B
T4

ol
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AAE giaaety FAo 98 SN Zo] 3R AelE Fo HETLo
0.17~0.182 um ©|SITh. 3= PMMA 7-%9 ZTEHAAE] AxH g Aty A

o

=
—

o)s) HAF gatestem® Z& 0.29um Porw AoE =9 Z& 1m At A

E AFS F73817] A gate recess = 93 ICP etch & BCI3/CI2 7F2~E A&

ol
R

o|\

o2
1 D

RF power 3W & 157 ZF 433} v}, Air-bridge A= &4 A] seed metal 9
S Ti/Ni/Au=20/85/8A ©. 2 3} o™ A74330 PR = A& 35t =35t x} 3=

& LESIY. = A 3.2mE ST

K-band GaN HEMT A %}2] DC, RF, Power EA S SAHSIA . 22F+= WA on-wafer

Ao A 7|2 HAE A2+ DC/RF & =439 3, K-band W<l 16GHz 9F 24GHz

=



oA Power & =A3FAUT. 7] E A= 2X100 mel GaN HEMT ZAxfolx AlA] A&
A 2 AAE= 10100 me) GaN

Aol dgo] ot S4% ke FYEAYEUET) AV 2 427 Alo]=e ]
m FE7F BR3EE 10<100 /mQl GaNHEMT A2kef 6200 el GaN HEMT & 54

skt
2.1 GaN HEMT (Wg = 10100 m) =4 Az}

ofzf [1¥ 3-3]2 Al°]E o] 10x100 mQl GaN HEMT Aplo|t}, Z1ilef A &
T A= kel o] Alo]E 10 7, Ale]E Aol 0.25 mm, @9 AlO]E F 100 mE

Z2t31 & Alo]E Z2 1 mpo]t}.

=~

o
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A AN ACIE Ak WANAE Wl =eel AR WARE e [V
=43 QT =aQ AL AolE AL WANAL Wl =del AFG =
A AYEs WEE S49E Eds Ads 34 2 S st

SAHZAL Vds = 0~20 V, Vgs = -5~-2 V (0.5 V step)©]al, Gm <= Vds = 25 V ol A
Vgs = -5~0 Voltl. [2¥ 3-4]& AZE ACE Zo] 10x100 m<! GaN HEMT ] 1-V
=4 Aytoln | [2¥ 3-5]% & Al]E Z(Wg)o] 1000 xS GaN HEMT Z=te] E
2 ZAdE s (Gm)S SAS a2 zoltk, AA| AlE Fo] 1000 ml GaN HEMT 4
A= Vds = 25 V oA Idss > 340 mA o] 3 AA L A4S Yeldet. 4
A ZAAL =eo] AFel A wiEel Vg 7} 0V 7R SAHEA F3P. EdNs
A€ aP=Z2RE g ERNs A2 256 nS/mn ©|th. 2A7F B A Sk

A ASLS -4.3Volm X Aejo e AolE Helo] -6V wo] FAAF
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350 700

E 300 - 600
~
2 T
_E,zso - 500£
o> [ -
8" 200 - 400:.
s i 0000 ° ° g
g 1%0 i 42005
| =
8 100 - 200'§
@ i i o
€ S0F.. .. Jo.o. - o b o o -4 100
-

0 i A 0

- -2 -1 0

Gate Voltage, Vgs[V]

[13¥ 3-5] A|ZE Alo]E Zo] 10x100 m¢! GaN HEMT transconductance =74

ZE!

t (blue) & imax (red)

H21 & MSGMAG [dB)

S

Frequency [Hz]

(18 3-6] A

2
)

Alo]E Zo] 10<100 wmel GaN HEMT RF =4 Az}
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3

RF
Vd = 25V, AlolE Ak 3.2V
MSG(maxim gm Stable Gain), MAG(Maxim pm Available Gain)< ©|&3t] [1¥H 3-6]
I} o] xS (cutoff Frequency, ft), &334 (Maxim gm Oscillation
Frequency, fmax)E FZ=3l%tt. Alo]E Zo] 1000 me! GaN HEMT A4} Vds = 25

A

V, Vgs = -3.0 V

T3+ 500 MHz~50 GHz oA =9l ¢k

|32 o] ZAANA Z5A3F S-parameter & 121 ¥}

[
o
e

W

4317

do
o
B\
ot
N
)
flo

o

ft = 45.25 GHz, fmax = 101.57 GHz ©|t}.

39 50

36 L —=—Pout [dBm] e ]

a3 [ —*—Gain [dB] D “
= —A—PAE %] / i
% 30k /_/' ] 40
— .
.E 27 : /-/. —"A: 35
8 24 - /I / - 30 ¥ ol
= 21 e A/ 1,6 I
€ 18l - / 17 <
om L A :
S 15F . A 420 o
§ 12 :-o—o—o—o7ozo—o—o—o—0—0—0—.7‘_.~.s.\ 415
o SF e g **4]10

6F 7 ]

3 :'/ /‘/ 15

0 [0 X_AA,LA—X—‘A-.-AF"A‘T PR BTN BT BEPEE SETE ST Y

9 6 3 0 3 6 9 12 15 18 21 24 27
Pin [dBm]

(28 3-7] AZE AOE Zo] 10x100 mel GaN HEMT A& =4 Az}

=g ¢l Ak 30 V, AloE A -

w
o

V, F34 16 GHz oA & AlC|E Ao
1000 pmQ! GaN HEMT A= Aizte] A¥54 Ay [19 3-7]13% Zth. P1dB = 32.1
dBm o]lom F3}H 2 (Psat)S 36.24 dBm (4.27) vk, welbd HodEUE=
4.2W/me EA4S BT, o], ZEo]5 Pgain=12.0dB 2 AHF7IaE& PAE
= 33.7 % #t= YERATH

2.2 GaN HEMT (Wg = 6x200 m) =4 23}

obegll [1¥ 3-8]2 Al°]E Fo] 6x200 Q] GaN HEMT Apxle|t}, 1eoA] &
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M
o
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e
2
B
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X
o
(m
1

Z o] 6200 ¢l GaN HEMT A==k A}zl

(29 3-9] AZE Ao]E Zo] 6x200 mel GaN HEMT 1-V =4 Az}
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3} transconductance(Gm)SHA S 3 s}3itt. Ak =gl
Ats WA S e = AFa HsE Ay -V

Al AlE A WHNAS W =) AR} =
Sgshe Eds A9Es 34 2 NS FRsac. 1
0

.5V step)o]aL, Gm < Vds = 25 Vol A

(
Vgs = -5~0 Volt}. [1¥8] 3-9]& A|ZHE Alo]E Z0o] 6x200 ¢m?! GaN HEMT ¢ I-V

o
i

=
o,

(Gm)&
A= Vds = 25V ol A

B e
[~
N
|
ui

A 24 =do] A

SEEEEEEE RS

3-10]& & 7°lE H(Wg)el 1200 /mSl GaN HENT Axfe] =
SAg agzoltk. HA Ale]E Fo] 1200 Sl GaN HEMT
Idss > 283 mA oJH -3 AX 0= 545 Yepgltt. 4
Fol @A wjiEel Vg 7F 0 V 744 S438HA Rk Eds
A EWRA AYE A= 255 nS/mn o). AR} HA e

DA Aejoll A e] AolE AHto] -6 VY wje] FAHAF

= 100 Aot}

350 ' 700
Esoo--.....gm'- 4 s00
@B b —o—Ids . E —
Eozsof. . .. A {500
E Al -
5 3 'l‘- o
@ 200 | ! -'- .. 4 4a00—
s |} =
s £
il j © o Bessecessceesisesasesse] 00 S
3 i i : i (&)
< £
S 100 | j.d.. ................. 42005
o o —

o
= ! e
E 5 k- defe cog? de o sofls cde e de o0 o J 900
= <
0 - ...‘f 1 2 A A 0
-5 4 3 -2 1 0

(29 3-10] A 2=

23}

Gate Voltage, Vgs[V]

Aol E #o] 6x200 mel GaN HEMT transconductance =7
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t (blue) & max (red)
&0 .

H21 & MSGMAG [dB]

[
5]

10”

Frequency [Hz]

(19 3-11] AFE AoJE Zo] 6x200 m$l GaN HEMT RF =4 Az}

RF 54& 3437 93 SAHEZAL T3 500 MHz~50 GHz oA =dQl &<t
Vd = 25 V, Alo]E "<t -3.2 V o]ax o] 7oA =H3 S-parameter & H21 =}
MSG(maxim ¢m Stable Gain), MAG(Maxim/m Available Gain)< ©]-&3}e] [1¥ 3-11]
3} o] A uk=(cutoff Frequency, ft), 2t 53}k4=(Maxim m Oscillation
Frequency, fmax)E FZ3HTH. Alo]E Z0o] 1200 mel GaN HEMT A%} Vds = 25

V, Vgs = -3.0 V oA ft = 47.79 GHz, fmax = 95.31 GHz °]t}.
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39 50
36 L —=—Pout [dBm)] -]
53 [ —*—Gain [dB] Pl b
@ ..t —A-PAE[A e 440
o, 0F s pre
c 27| - S £
£ “r / /]
8 2} // 2 430 =
L VAR
E 3 A - 25 3
@ Bf 7 / { <
T, 15F > . ) J20 o
% anl s ]
g 1: [e—o—o—o—0— /—0—0—0—0—0—0—0-310-.*. : "
o . Y y / *eed 10
— A -
e / 5
3f A 1
0 '.-n/. FEEPTO WP T WY _A-\‘f‘ Ao b o L o b a1 . 0
9 6 30 3 6 9 121518 21 24 27 30
Pin [dBm)]

[ 3-12] AZE AO]E Zo] 6x200 mel GaN HEMT A& =4 A}

=gl A 30 V, AllE AL -3.0 V, F3 16 GHz oA F Alo]E Zo]
1200 /mQl GaN HEMT H=azte] d=54 Ax= [11 3-12]19F #th. PldB = 34.4
dBm o]ow ¥3hA e (Psat)e 36.59 dBm (4.6W) v}, webd HgdgEdes
3.8W/me 545 Bk, ojuf, A= o]5 Pgain=10.9dB A3 HHE7Fa& PA
= 37.4 % #<S YERASAT

™

2.3 GaN HEMT (Wg = 6X100 m) =8 AHEA ZA3}

GaN HEMT (Wg = 6<100 pm) ZA%2}e] 24.2GHz A9 HHEAHEEANS 4817 ¢
ato] [19 3-13]3 o] = 5A A2®S AT 54 2o g ¢
ALRE Fo|7] St [2¥ 3-141¢F o] Wadds o]&3ste] FHS Eutectic
bonding A& &ttt =del At 30 V, Alo]E At -3V, F34= 24.2GHz ol A
% Al°lE Zo] 600 ymSl GaN HEMT A Azt A== Axs [27 3-15]9F 2
th. 259 (Psat) 34.1 dBm(2.6W) ek, wepa] HAd=EdEs 4,330/ mn o] -
T AT, oluf, Heo]l5 Pgain =9 dB YL AHR7EE PAE = 33.4%
Z9l A& 45.2% #S e

9

pul

f
[

[e)
e

.

o]

K
n
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Auto tuner

NEE P

<{Maury ATS load-pull system>
[2% 3-13] 24.2GHz AEEH =4S

WA A 2 (Eutectic bonding)

[2¥ 3-14] 24.2GHz A
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Output power (dBm) / Gain (dB)

35

30 |

KNU61002_24p2GHz_S1_2932_20141001_4

25
20 |
15 |

10

33

i LI L L L S L AL | T — 50
f| === Output power (dBm) i
[| == Gain (dB) 1
=m0 140
—4 30
-4 20
-4 10
. Qﬂ M L. L - ] 0
5 10 15 20 25 30
Input power (dBm)
[2% 3-15] 24.2GHz AH 54 SH A7

(%) Kouaroyyy




A3 d A8

24GHz Aol A H2el= GaN 7]¥ke] HEMT 228 AA 2@ A2 &4 3} HEMT
22k] DC, RF 2 AEEAAS AdHodrt. =<l At 30V, AlolE Mgk -3V,
S 24 .2GHz oA F Alo]E o] 600 m¢l GaN HEMT A= A=) A

N

=
=

ol
iy
=

S
tlo

-

=
Eshd 9 (Psat)> 34.1 dBm(2.6W)o] i HodHEE= 4.330W/mm o -3 54

o
R8s

o
fol

o
hU o

WATH Ao 5L Pgain = 9 dB YL WHHIFE S PAE = 33.4%0] L =
S 45.2% #S YeERAY. K-t ol E&eke AAY oy 5o @
385 AOE 58 PN EFA AAHS ol ARV N&E P

A= A eE R

D-[L

O
) J
N
~
w0
rr
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ETRI7} 1.3 ggate] GaN 7]ube] HEMT Hg24HE

K
%o,
rlr
jon )
=
=
H
N
h
tlo

Azetgom 1 548 AmEgt. AlFs X-W= GaN  HEMT
A3 22H(X010000, Lg=0.25 /m, Wg=10 mm)= 37| A 3}o] Z=E A|A€S =3
AEEAS SAem, AolE Zel7F 0.25 m )il Ale]E Zo] 10 m<l
GaN HEMT A2 4#H(X010000)&= 9 GHzolld 30 Wel Z=ZHAHS A

SHAAYNE T AHE npel o] GaN HENT 23 4xH(X010000)2] AlolE

712 gk GaN HEMT H=22:2H(X010000)¢] A5 wd%= FFS Hs A9

FEE OS5 Aol @ Aol

24GHz oAl B2FalE GaN 7]18+e] HEMT &2AHS A A 2 A2} 3483l HENT

220l DC, RF 2 AHEAS Ayugkrt. =g At 30V, AE dAY

F 34 24.2GHz oA F AlolE Zo] 600 mSl GaN HEMT A€ Axlo] de=H
)

A3 ¥3d 3 (Psat)2 34.1 dBm(2.6W)olx2 HAAHLE=E 4.33W/mm o $-F
3 EAJS HYT. dHol5L Pgain =9 dB g AHEFILE S PAE = 33.4%0)

a =9l B8 45.2% #hs WERAT. K-t ol A S 2eks AAY glold
iees

ot

e FAlA A

o
l‘-ﬁ

rulo

ol o
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HEMT (High Electron Mobility Transistor) : alZA} o]
E WA 2H

RF (Radio Frequency) : F-A 3}

Gn (transconductance) @ FSZAYH X~

PKG (Package) : ¥]7]%]

Vd (drain voltage) : =zl <t

Vg (gate voltage) : AlOJE A

fT (Cut-off frequency) : et}

fmax (maximum oscillation frequency) : H & Fu}<4=
PAE (Power added efficiency) : AE¥-7la&

Idss (drain saturation currenct) : =% X3} 5
P1dB (1-dB gain compression point) : 1dB ¢]& =4
Wg (gate width) : Alo|E *

MSG (maximum stable gain) : ZH o} A o]=

MAG (maximum available gain) : Ht] 7}-& o|&
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- =434/ TE5/EY/
A & = H| 31
= TEHE A= Ik
=4
Y [(WE=A 22 HAE &7 3 | 2014-0036574
(14.03.28)
A% gz xdste 24 7] )
Extl 3k=+ [ 2014-0031644
A R azRe] 43 (14.03.18)
St 3l AloE FERE zt:= wh =9
= U] k= [2014-0017242
TA A 2 a9 Az 9y (14.02.14)
=4
=l | A% SZ7] 3kt | 2014-0067490
(14.06.03)
=4
2 [wreA QJeAds Sos 2 - [ 2014-0129099
(14.09.26)
A =
U | AAET EWAE O A W (3= [PR20140720KR
(14.10.07)
RF 54 3d 97]#] 8 A=A} A=
= o Sk | PR20140883KR
54 & ¥4 (14.11.03)
A=
T [HEA LA HAE F A 3k [ PR20141424KR
(14.11.16)
Wafer level packaged GaN power e
© T
<A |device and module substrate|®]= [8691627
(14.04.08)

including the same
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SEMICONDUCTOR DEVICE INCLUDING

==
o T
== | STEPPED GATE ELECTRODE AND METHOD | w] = | 8722474
(14.05.13)
OF FABRICATION METHOD THEREOF
COMPONENT ~ PACKAGE  INCLUDING )
=49
=] |MATCHING CIRCUIT AND MATCHING | w]= | 14/478295
(14.09.05)
METHOD THEREOF
SEMICONDUCTOR  DEVICE  HAVING !
= O
=4
== | STABLE GATE STRUCTURE AND METHOD | w] = | 14/328247
(14.07.10)
OF MANUFACTURING THE SAME
Equivalent Circuit for A=
= A n| =t | PR20140615
Semiconductor Channel Resistor (14.09.26)
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