wO 2015/034260 A1 |11 I N0FV0 00000 O O R O

) 53 EY 5‘-94‘\"11 3o FAE FAEd

(10) FAFAAE
WO 2015/034260 A1

(51

eay)
(22)
(25)
(26)
(30)

1

(72

74

10-2013-0105287 2013 4 9 ¥ 3 ¥ (03.09.2013) KR

49 3R 4P P F (KOREA UNIVER-
SITY RESEARCH AND BUSINESS FOUNDATION)
[KR/KR]; 136-701 A& A] A& k= 145, L2 0
S (¢+hE 5 71), Seoul (KR).

Wz} o] A (LEE, Cheol Jin); 142-070 A &-A] 75
T B AALA 32 (77 F), Seoul (KR). A3FF (SHIN,
Chang Hwan); 136-791 A2 A A5 F == 144 5,
B- 403 (3} 9 3%, KIST T} 8 x}o}3} E), Seoul (KR). 41
% F (SHIN, Dong Hoon); 130-720 A & A] & ¢
WAl E 25, 107-140 (A 7] &, W Alo}l I+ E), Seoul (KR).
€713 (YUN, Ki Nam); 425-778 73 7] &= 2FAbA] vl -
XM= 50, 11222101 (A&, HAEF Yol E),
Gyeonggi-do (KR).

e 2d: 53y de)ol o2 (MAPS INTELLEC-
TUAL PROPERTY LAW FIRM); 137-810 A& A] A] %

>

(8D

19) AAA HALA7 T+ >
FAAES g
43) A F7N ¢
20153 g %%;1%2 ]% (11503.2015) Wﬁ) PCT

SAEEF
HO1J 31/02 (2006.01)
FASEAS. PCT/KR2014/008267
SAESLY: 20144 99 3 2 (03.09.2014)
&4 Sk
F7]: =0
LAAAR.

(84)

Z7:

T AFEUE 343, 4 (N EE, AL eEEU ), Seoul
(KR).

AR (Feo ®EA7F Q= 3, 7k TH7Y
= Agle B3 E 935F9): AE, AG, AL, AM, AO,
AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA, CH, CL, CN, CO, CR, CU, CZ, DE, DK, DM, DO,
DZ, EC, EE, EG, ES, FL, GB, GD, GE, GH, GM, GT, HN,
HR, HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KZ, LA,
LC, LK, LR, LS, LT, LU, LY, MA, MD, ME, MG, MK,
MN, MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PA,
PE, PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC, SD,
SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR,
TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

ARF (2] AV Y &, BE TF
AU Ay BHEE §359): ARIPO (BW, GH, GM,
KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ, TZ, UG,
M, ZW), 2 Al o} (AM, AZ, BY, KG, KZ, RU, TJ,
TM), # 9 (AL, AT, BE, BG, CH, CY, CZ, DE, DK, EE,
ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, MC,
MK, MT, NL, NO, PL, PT, RO, RS, SE, SL SK, SM, TR),
OAPI (BF, BJ, CF, CG, CIL, CM, GA, GN, GQ, GW, KM,
ML, MR, NE, SN, TD, TG).

@ =

pal

i

—

TA ZALE DA 9} A (FoF Al 21 Z(3))

(54) Title: VERTICAL VACUUM ELECTRONIC DEVICE, MANUFACTURING METHOD THEREFOR, AND INTEGRATED
DEVICE

GH P B Y TS PR AR O M EE

(57) Abstract: Disclosed are a vertical vacuum electronic device, an integrated device, and a method of manufacturing a vertical va-
cuum electronic device. In particular, a vertical vacuum electronic device according to an embodiment of the present invention com-
prises: a substrate; a first electrode layer formed on a surface of the substrate such that a predetermined region of the surface of the
substrate is exposed; an insulation material formed on the first electrode layer in a shape so as to surround the predetermined region;
a second electrode layer formed on the insulation material; and a gate that is inserted into the insulation material and arranged in a
shape so as to surround the predetermined region and has some exposed faces surrounding the predetermined region, wherein the
predetermined region is determined according to the pattern of the gate.
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[Table 1]
Vacuum range |Pressure in hPa |Molecules/cm® |Molecules/m®* |Mean free path

(mbar)

Ambient 1013 2.7%10v 2.7%10% 68nm
pressure
Low vacuum  [300-1 101°-1016 10>-10% 0.1-100xm
Medium 1-103 10t6-101 1022-10% 0.1-100mm
vacuum
High vacuum  |103-107 1013-10° 101°-1015 10cm-1km
Ultra high 107-10-12 10°-10* 1015-1010 Ikm-10°km
vacuum
Extremely high <1012 <104 <101 >10°km
vacuum
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