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Abstract

We establish a visible light emission from porous polycrystalline silicon nano structure(PPNS). The
PPNS layer are formed on heavily doped n-type Si substrate. 2um thickness of undoped polycrystalline
silicon deposited using LPCVD (Low Pressure Chemical Vapor Deposition) anodized in a HF:
ethanol(=1:1) as functions of anodizing conditions. And then a PPNS layer thermally oxidized for 1 hr
at 900 C. Subsequently, thin metal Au as a top electrode deposited onto the PPNS surface by E-beam
evaporator and, in order to establish ohmic contact, an thermally evaporated Al was deposited on the
back side of a Si-substrate. When the top electrode biased at +6V, the electron emission observed in a
PPNS which caused by field-induces electron emission through the top metal. Among the PPNSs as
functions of anodization conditions, the PPNS anodized at a current density of 10mA/ cm® for 20 sec
has a lower turn-on voltage and a higher emission current. Furthermore, the behavior of electron
emission is uniformly maintained.
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1. Introduction

Az So o3a tEAx Afgf& yUx  FF(Porous Polycrystalline  silicon
Nano-Structure : PPNS)e] #HA #Z (field emission) 4ol B HA[1][2][3], o1& Al
2% ¥u tAZdo|(Flat Panel Display : FPD) 2A2 A &A|7]|22 dte FF Yol &
A da Ut

4 HI gagols vy EdX2EH A t2EF#o] (Thin Fim Transistor
Liquid Crystal Display : TFT-LCD)7} /& o|F 1 dov A4 AdA, §¥&=E 2 diF
3871 o8¢ ¢d uEd "Id FgdMe Egzvt gaEHo] #d (Plasma Display
Panel : PDP)o] W& £x2 wdstn Qlon, 28 FUAFY d9d44E 7] &3 d&
Zglo] (Organic Light Emitting Display : OLED)9] F+3& w3 gl

olglg ty2Edoe]l 7E 7|& F WSS HAA ¥HE AR (field emission cold cathode)=
&34 % (Cathode Ray Tube : CRT)S] 5% &#4& adiz 238 & 31, S3449
g ZAd Rug 22U & o] oW F¢ AFH gou, Hd WY 1 IF FA9
3 2 Ado]M(spacer) BE71E& L T3 dEHFE A B=A FHLE FAAH
So] A3 HAsor & EAFLZ Fob Ut

E AQL o3 FAMES 4 & & U W¥SF 224 PPNSE Az, H7Hst
Ath PPNSe AA w&L @A Qusaiballastic emission model[1]e] ©]g 32 o] x| uj3

0!

-92_



olty. AE FolA YU ZAA(nano-crysta) s FFHI A thEA HelEe ARAIT o
Y (anode)ol [2@2] AYo] QAAERA AREo] Y B WE EREHEAN 7% duxE
deth Ui 2R WY Axes B 2AF FAHo] do] FE FEo] nj$ Yo} WAL I
25 wWEA FFoY RS F2 A& st os ©& s ]'—’—.“— of 2ot 44 FF u=
HEET 23 F2 Ao AA R & Ao R A 540}““1 7t o
A& dA fr} =3 PPNSE 7|£9 b2 gy Y83 &x
ME o] 7hestn A F dWAggs JHoz folg
A A LRE[4] A7) sgE g Asst dA $E DI'
o OEA A AR dxet A8 AzE 2E3e[E]1] &
)5 2 ¥ ¥4(Scanning Electron Microscopy : SEM)& %“}@1 PPNS«] %ﬂlﬂ
E54& gostdod ofge] HE tfaFyolre HE stF
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2. Experimantal,

B AddAe ZstA =3 n-¥[100] A3 & deold AlgEHrh w4, 442 9o
HE 120CT 9 HAMS00)7 HA4Es F42(H00)7F 41 F3 HZ &8 gdo= 1087
F7E2€ AA F F 2 &2 AFste] dxzAH=, AY 38 714527 (Low Pressure
Chemical Vapor Deposition : LPCVD)E o] &3t ¢F 2.0ume] 9ZAA A Z(poly-silicon)
& FF v A7) sgy FF 48 (anodization)® AAFHo® A FE AR EA
(HF:50wt%)# &% (ethanol:99.8wt%)& 1:1 Fuu|2 £ & F FIF(+)d 24 A

2, T30 HgPpAToR FA3Y Hld wE ZHAoZ PPNSE A st A
Zt"l PPNSE 900C oA 1AzE &<t & Agsided, Agdge FAEs 237
(nano-spectroscopy)® #91% ZAxt ¢ 100nme FAIE AR AFTL AR ‘%‘ e
(E-beam evaporator)& ©] €38t 15nm F49 F(AwWE, dF & ohmic 2L A7)
$18ted 9 F%V](thermal evaporator)E& o83t 100nme] F# <] %_}gr‘]]“a‘(Al)-% z}z}
& skt

He-dF 54L& i ®F (Ultra High Vacuum : UHV ) 38 (chamber) W39 232
o o] TAHE I FXNZ ZAHFAY. B A AFL 1xX10° Torre 2 FAHYT, &
F(anode)d ¥ HAFo|:= Keithley 237 Source Measure Unit*"— Ztz; AbRste] AgHe 9
7ttt ITO(indium thin oxide) ¥et Yo FFA7F EX & FF & +300V o Age=
TABFAL FAS AFAFTL OV ~+20V2 A7MAGE ¥MgA Y A4 HE E4E =
Bttt

3. Results and discussion

91 294 ¥ ¥4 F SEMe 2 =343 PPNSS ¥4 & (morphology)AHR o] t).
(a)= AL 88t 714 F2&71(Low Pressure Chemical Vapor Deposition : LPCVD)E Z%
S HAA deEY FHoE AAH(graine Z71E T T F AAT. bE 24 H W
o HMr71getd FF Asg ¥Woeg oEddy AdE FAYe] 2AAE g Fome ¥
4 ® 71 (pore)Eo] HA EEXHO ANUT () (BE 900T A 1Az B € A3
T A FHOE Yk dF0] FHE VIFTE Ate] 2 EWo] ¢ 100nm FA ¢ Absiuto]
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P AA W wgt Zez 7]Fo] Fo] FolAE AL #H ¥ F A (DE AA
Hog 150nm F7A9 F(AwWE & 3 Fo FHoR FAL tEA HAHEE& A4
A AU EHL A4S F(Aw) 2FEZ BEH JYUTH

aY3e] 1o ZAEZ ¥F Aslg PPNSe AA #4E EAS A5l vassch
10mA/em®®] AF YEZ ¥ AF UYxTE 5] 5mA/m’ , 20mA/ecm’ HF L=
H]3te & F3 JfA] A (turn-on voltage)d ¥ HA WE (field emission)EA4E B
Aok B3], #59 %S5 +6 VE AR AT AstEEE | & A +20VelM = o
200 A W% HAFH(emission current)7t FAHo] & AL vty 5T 4 S AY
I AT AF A= Azke] 2Hd wE g A4S Hole AL PPNSY HA #E
o] A7] A FF At 2@ AsA Ad&Es USE vEHEY.

¥F s 2do] AR Y& 259 FF A A R Y AA $E AFE 29
4o JERUALE #1, #49] F Lol £ UE AFE FHHAALH TR A AY 9A =
3, #29 #3& B3 A AL dou wE ARV B#A SFAHULH, #73 #82 thh
< WE AF/ EFFHJY T MA Ago] S wol HHIRA RE ZHAEIAT
A #59] Af-oe T™-3A &l & wiel o] FA A AL #1 HE ARKE =4
A 7HF S8 A4 & 2AoE YEHWH

A orE e o

4. Conclusion

8 2R AHE d=TZ(PPNS)E Alztste] A7) sty 3443 22 38
|

A dESEe A4 $E EA4 £ WY HIE 9 & + qUden, FF idsuger §
Ag ¥d 7]F9 FZRE st AF dx 2 AE 43 AXE HAHIE HHY
AA 342 24L& AF 9% 1I0mA/cm’E 20% B¢ ¥F A8 219S AP, E
g Az el 9% F3FA 4P G4 A wE AAEY B @Aol FHa, PPNSolA A
A W&ol #YsA dojve RAE ¢ F AT

ol 2L ZH{ZHRE PPNSE FHAeo oz 7] 333 & 4iststd 7|&9

oe Fuel ¥ &F £ wste §olsA W@ PxEdel T stk 53
e A7 SR A% % dRASt JRHos B g AHe o
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n-type silicon wafer
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