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Abstract

This project proposes- the ' etching “of silicon—wafer with “U-shaped Using
Tetramethylammonium_ Hydroxide - (TMAH)  solution —added silicic * acid. Firstly
experiment, studying about the etching with the TMAH solution at 5 wt% and the
TMAH solution at 5 wt% add silicic acid at 30 - 40 g/t sequentially. The result shows
increasing volume of silicic acid leads to etching rate of Al and SiO, is decrease. So,
the best condition for next studying is using TMAH solution in concentration at 5 wt%
adds silicic acid at 34 ¢/1. In the second experiment, studying about surface of silicon
and Al In the third experiment, comparing about the etching rate of Al and Si of
silicon wafer using TMAH, TMAH added silicic acid and TMAH added silicon powder.
The result shows using TMAH added silicic acid etch Al less than-using TMAH added
silicon powder for 8times. In the forth experiment, this experiment compare surface
of silicon using TMAH, TMAH-added silicic acid, TMAH added silicon powder and KOH.
The result shows usingTMAH added silicic ‘acid has.the same pyramids size and
pyramids uniform that better than-other conditions. In the fifth experiment, the
result separates in two parts. In part one study on the current and voltage when the
light is not affected and part two study on the current and voltage of the same
photodetector when the light is affected. In the last experiment, we study on the
current and voltage when the light is not affected after sintering process. So, this
condition suits to fabricate photodetector which is more efficient than another

photodetector about detecting light.
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2.2 mMsie (Etching)
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nszuIUnIIfalaenaluasiiunisaitsarnatersaslusiuddnnseiindlay
nsruunsfineslidesssianes nstnuuuilan (wet etching) uazmIfRwUULSS (dry
etching)[11] Wavimsindviwesiagaeasiafiviefinaudiuasiilvlininesing
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158Un (anisotropic) snnALUUANlaueluiAnIsvassuIU MsAnwuuleninagildng)

@ o ' as EY) i ar v a el |

msfiafiininsialuuuislasa IsaAsuaisnsisinllasgamndiiunndtg

ol < L LI T ag b w o kol
Ausaaduvesastustiunmsiiluldeu

2.2.1 AISAAKUULIAS (Dry etching)[10]
Tunsgtaunisiauuuniaiuiunisldwanaumiemelunistauuiiuga

waeTan witesniiu 333

(1) msfinLuuwatau (Plasma etching)

(2) nsfingaasLATiLUULAL (Chemical dry etching)

(3) nsfinshelessuiiliieufizen (Reactive lon Etching: RIE)
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s =) [ o a £ o & ad 2 & o
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vasdareululasdlivedunisandninnisinas ansiamsarsiaidlagsialy
fnazsdusnvuzlelavselin fidniaessmsdatuiinituddyuindmiu
jUuvunsaelourlwazBengedagui 2.2 winasimlenuuulelenseln

wlifeuhunldinisnaganay

Silicon
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(2) nmafialenuuuuaulalevsaln (anisotropic etching)
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Etching)nasnawuuuaulelanselniisreazidemiudnsinisdnnis
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<
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¥ v o
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(B) (111) Surface
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wighiiedasiumaiauiizeinisia Ussauvsiiddungadedunsiauuy
lelanselUnluansazaty HF  walilaiAnaulunisiauuunaulelansalngae
d@1Tazans KOH[11]
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2.3.1. msnetlaanuunaulalansalnlesldansazaia TMAH

arsazargiansvintanenludenlansanled (TMAH) g@nsniaai

(CH3)NOH 1lluansavaieiill quaternary ammonium hydroxide wniignlaz

&

Wunistewulueylalavnsatnluddneu ilsnsnnsineenlanfisnuinuazazll

La

Anegiliiantfanadiuiuninwe drsazard TMAH 1 0ufidealdiuedn
' = v oa = v 2w = 1o
wwivanefulvzlnaifigunizduasasargilddudunseviehiiivuas
<! P 2 o Vet o o U aa o
Wuasasangiaunsaldiivay CMOs  Iadaildnsnisiadaneuluszdudiu
nANS-ge dsazany Waldoansazaty TMAH mMeUiuianmnsduvansa silicic
ahliannsinegiilanad[17]
Y o P )
anvasMINRYesdITasaty TMAH Tumisaei 2.1 nasdauuuleulely
= as o o =S & o ) o 1 aa &
wisUnaziisnimsiaiuinuietestuduriinvesian 1iu §aaoulasenlas
faneululasdivazlaveagliflon nsmganisiawuuueulelanselnlnunis

Weanslusounnlu@dneu (P etch stop) wisnisieuldevatseaduda P-N
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(electrochemical etch stop)[4] Usuramwasluseussiinanesniinisinves
Famou Fwilvansinisiatuanas

A @ ol
A1919% 2.1 ans1n1InnvesdatTazaty TMAH

GREHGRE! TMAH

Si0, etch rate

0.05-0.25
(nm/

Cost moderate

Safety high

lej @ Ql' Y o v 9/ d' = 1 :j Y o £ € YV [
waastilduenaisnanulidgmsunisitauinnisdneuvingu ldeuanalrmilulsuselovdaiunisen

o

Laidnsdilag viedu Sneinudlvidaulaailon wazsasddadaivesenasnaseniinisunluly
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AT 2.1 astiuiiansazats TMAH sansaudmiuiuidouas
Wuasazaneiiyindufinszaisasans TMAH azgnihlldlunszuaumsadng
IC 1flun1sWauives positive photoresist é’mswnwﬁ’m%ﬁmuﬁagﬂmzﬁu
§35UA7 @sazats TMAH wnsdwiiunisldlusuwan cMos Lifiwanlaseu
senndsuuiuiTvesTan dazansansideifievinsandmsinsinegiideuns
ddlvisgiiflondsnsey doidvvesarsans TMAH azviimsiassunu (111) s

wnuaganusiui il unsiaagegusznInsAneeansaul13]

2.3.2.n30%88nA (Silicic acid)

Uil 2.5 fiusvvesnsndadn

aaa

niadadadugluuuniedanaulaoonleniic] deidnlsznavie
Adney, pandiay, warlulngiay Jaunisie H,SI0, dledadrlnuninudeuudiee
wWasugUsnGenidaiiee
Tnensndaandenauasluaisagsany TMAH agililususiulansen
las3ainlidnsnisinainaisazane TMAH Aiudadatuinnisnnanasl17]
2Al + 25i0%~ — Al,(Si03)5 + 2e (2.1)
M 2.1 Wumemaividldgnmmsinegiidenanasileiudada
Tngaziuiindn s diniufe AL, (5i03)3 ?ﬁaLﬂuéaﬁUﬂﬂauﬁquwaaa@ﬁaﬁﬂm
wazliiazanethvililestulesaulensenleduariisnnisinegiideniianas
Si0, + H,04(0H)™ - Si(OH), (2.2)
Wuaunisnmaiinnsadadaandaaeulasenlesuarlessulansenlesd

AUFIUAINUAIANNST 2.2(17]



15

t 1 =2 ey o
2.4 manausiunandarsutuuneaulalansaln
2.4.1 Uffisenisiaddasu
v aa Y ada o & & a v aa v o
nsnagaReuMIEIUTEaUAUENSIgn Ao n1ainddRunisdisadl
nisdamgnatanl arseiiinanseuddmeuladuiluinuie urdrulvgas
Ussnaumeanauiuln wu Insuvadoulensenled (KOH), efaulaueuily
(Ethylenediamine), lans1@u (Hydrazine), latfaulansanlan (NaOH) way 1
aszSananludenlansonlan (TMAH) dufeinldialunaiaun leua CF, |
23 o d{ L4
SFs , Cl, uasinweila-viengeals-wiafiwaiivesuazdug Judu arsavany
msnansnauvaiiivisidaaaudilelansetavssusulelanseln snsnisdn
TuegiuanuiuturSegungiivesansagany arsazanensinvaiiaziniag
] ) ¥ 4 o ar 5 =] o v o/ & o [ o
a9 Aulalimany dedunisidanansasare dldialivnsauiadaudwiu
A28[10]
dwivinngnrsainisiakuuweulelanselnluaisazarginnssiuda

warludeulansanlan (TMAH13] tudinalnnssuaunisia st

(CH3)4NOH = (CH3)4 N* + OH- (2.3)

Si+ 20H™ - Si(OH)Z* + 4e” (2.9)

4H,0 + 4e~ - 40H~ + 2H, (2.5)
Si(OH)Z*" + 4(0H)™ = Si0,(0H)3~ 4 2H,0 (2.6)
Si+ 20H™ +4H,0 - Si(OH)2" + 2H, + 40H" 27

2.4.2 las9Es190vnaNYaddanay
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(Scanning Electron Microscope : SEM)
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3.3.4 AEUIUNISNALELTEAaY
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3.3.5 ATSUIUNITTULRESS
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3.4.2 1A389919AIAUEN Profilometer
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Parts of a scanning electron microscope
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gﬂﬁ 3.8 Scanning Electron Microscope

3.4.4 mMsinanunusautan1lnia

] P &

w w o v & ar v =
ﬁ?ﬂi']ﬁ]?ﬂuaﬂ&aﬁ‘ﬂam‘ﬂﬂEﬂﬂlﬂﬂ'ﬂﬂ'ﬁ'qﬁ‘ﬂuuuuﬂﬂ\ﬁﬁuﬁiﬂiqaﬁqﬁL‘Uu

3 o = £ v o @ 1 [ o i
AUN-SI/AL laasnasaSeudagnaiviaonisinainseia-uiesy laaldiases

at at

InswinuaneazvesgUnIniaIsising duun 39 lumsinAnseda-usay

1 U

‘aaw‘{mini’mawxgnﬂauuﬂﬁulwﬁ'lﬁawi =10 09 10 V. 1iuTunsiae 0.5 V

§ 4 a o & o o
JUN 3.9 InTeriiansiRudnvusvesgUnsalatsieiah



37

3.4.5 NMTIANISABUAUDINIGUES
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