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Development of the Chemical Flow Control System for Spinner
Equipment in Semiconductor Manufacturing Process

Park Hyoung-Keun"

1Deptment of Electronic Engineering, Namseoul University
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Abstract This research developed chemical flow control system(CFCS) essential for spinner equipment in nano

semiconductor manufacturing process under the 100nm to prevent complex process defect due to missing spread

after chemical injection. The devices developed in this research, which can be swiftly replaced in case

abnormal state element changes or wafer manufacturing defect occurs, are anticipated to improve module yield

as well as real-time monitoring on the state element. In addition, as a result of mounting H/W and S/W

system to control detailed operation sequence in production line and executing performance check and

verification, we can be exactly detected in five abnomal process type.

Key Words : Semiconductor, Manufacturing process, Chemical flow control, Spinner
[ A = o Feise] 71 2 FREe] H3 AT,
wabA B Ao A= 100nm ©]3He] Y Bk A
AR ) - 99 WA AdolA e AARS Abgap  AFFACIN B5HQ) 23] (spinner) AH]e] ofe) F:]
o ae] Hgehts AFL Avhh ANel AR A4 F 9l BER QY BFAA FHEFE o] A%
o7 FAsh=zll Gk w3 9, 53 Faat of o] AARKrealtime) 0.2 AJH 8 5E A EF ol
wu QRo) A AL we Wt ope} AgEAb] @ dHeze] wgH Meht dols sha ] way
Bl A= A& HAsS S dista k. olE 5 @ AF A FUEwinE AL FAle] 47
a3 NRAE AAN N AR Suay) A3 o Qi DAYl Fug AEdons S o
A el Fuist Aol aed sAA A A7 Fe® & Qe ofe) FAle] AXEI(CECS
ARl A BEe] ¢&o] Fr|H oz HA e} = Chemical Flow Control System)< 7'Z3}3it)
aL glem ol= & kA el AEAQ) A7t o9

(phk315@nsu.ac.kr)

A~
F4d

HAEstal Shad ] Al st ATH U

1812



L]

AlzsAel 23y gule A ok Sgalo] Alz=g

2. W W&

2.1 7143 4 A
A - 9] HrEA ARJoAo] AL AF&3}
o g ol &3k AFS vt AAld Adsgk 714
o2 FAsheTlel geiRon, olg Faeka FusiA)
HAAAGNN AR S Fnsy) gans Fae) 3

3} D2 o)
wepa] E =R A= dlinA] YAEA oA "ol
2~3]U(spinner) A1) 9] ofel F¢] T W] myw ol B
shAlo]l A BES oular Mul oj]g) okale] H2ES
A X 7Hreal-time) &2 AE| 2 AEL

]

M &4 (Process Loss)S0(zero)'

ul
=4
=]

g ooxl o
b gl g
ot
N
N
N

> 2
of
ol
oW

o 2
o

of ZAg FFo R AT Wrt o) &4 W B
A &g g7 7hsste] o] o] &S FIAZA
T AE N ZEA O A]AE(CFCS : Chemical Flow

AFstar 9& Rk ofyEt Al VERES A=

ot WOk & shfolrh Teiut whA
Wafer A% 31 LCD &4 HAL 22 ardelke] ek
BN Agols ddHer o=e] T A
= FUTeEA WA £E9] SRk 91 e Ak
F748 Aol vl 9 R A Sk A
& zelistar olnk 53], FF F7F 71rsd v &
Ao fAE sl & wrba lvks Akglel
Sdor Qs 59 @l st N "slol
Podh 9o gl SudAzE Satete] s
= Aol dFAolr, & AelXE 138 19 VA A
227olA slolsl 7heagel g Aol Axg
< el

Al AzFHANA 53] $lo]H 7} (Fabrication) 3
A& 2Fsk(Oxidation), 733} (PR ; Photo Resist)'=%, =
H(Exposure), &’J(Development), 2] ZH(Etching), ©]-=F
Ql(lon implantation), 3}8}7]1°452(CVD; Chemical
Vapor Deposition), <84 (Metalization) 373 2} 2] I
FARo g Fgafof sk 2HF wAgo] wlg B
o e} hgobont 71 dEEE Qg oFd FYYAA T
Els

A A el 55 A

(o3 rE
k1

SN =E STt FEASE op|dth

2.2 P&
EERRIETINE ELE B RUE R
o o= 19 2, 19 39 2k oleld WA A

A~
HeAE 23] $13 A4 E(Injection Uniformity)
)

2 FZFE vASHA Aojd 7 e MEL =FENozzle)

AR AL AR AR dott FiE 2 AT

ol g EAIHE s Ast] §gh viro R ofoo] FA}
BEEE AU Ao 5 e daelsat A
e A% daelFe] wAE A5 o) EFAl] ]
o ool Ul wh=A #A FAGgu] gANA ol
o} gk w fols g FAA) WELHOR Q)
sto] dol=7t Eo = wgd S Hr=EAY A=k
(rework)oF 3laL -5 HGsHA] B g Ao
2 58S golme A Uehith34)

£ Moy SEes Chemical Process SEOFF Chol el

SVON
SV OFF
0 g0 04 03T 6 70Time

(29 2] AdH 22z

1813



S aksly) ek s] = A] Al12A A4E, 2011

Chemical Process REOFF Ch214Ed

SVON

sec) 0.1 0.4 H 57 (3 Time

SVOFF

[2%7 3] 3 v 22

vl ARgRLe] a7 Fdf B ¥ e wxow
QA AL e WA dolH e FAe] §43] F
71 Bk opuet aivke] diE dolsEe] gl wh
2 A T FEE Fol7] A AEAR A
N SRS 95 Alo)dA] el tigh A7t LA
ojtt.

whEbA] 2 AP e A= 100nm ©]3Fe] L WEEA]
Arlksgell A DAl 23]V (spinner) 1] ] kel F
A H BXE QI B3-S FHEFS dHat] ¢
3le] A7k (real-time) &2 FEN Q2 5SS TS ¥4k of
it ko) 555 AU Aolste ¢agSS A
SFATE ol & Fsto] Aol v Wi gz
7hEE o] AE A 3]1% FrHE@nit)E AR
SAll AAA A A= Ao A BRE HAETORE
A SAZARI A7} 7hsdte] ARA 0w A AL
s FAHo R NAE F e FH sEAO] A|=H
(CFCS : Chemical Flow Control System)2 7H#-35}%] 2
w, AakERlel A A7 2 H2EE % MdEe 1Y

49} Z},

je=y

5=

———
T SENSOR |

(28 4] Arkeielelx o]

o
)
ok
b1

FREE

2 =7 s AkE A|l~ES PICI6F877-2 CPUE
o1 gete] 19 ssb o] AT WA A2 TA

a4 63 Ptk

TR Ev‘é‘fﬁé 1%Xﬂ°17]5’+ 3”71] WA & é«] 53t

T
o g
et
+ 1°
;0
tlo
g
=T
PR
LU
_v;
LT
>4
R
L
E
°F°
-{m
E

A A3 A 5 A 1%1
dolst7] 915 WS SW A1 2518 Wes] Aare)
Agsn A5AA 2 A5 Falel 19 73 Lol

3t

[» B ox b1 oo

- w A T
N O
fols
41_1,
i
o o
L
]
¥

e

Al

A2z A 2/9 %= CPU Ko ARE F4Y
2912 2ol 9fs) 7hs sk, 80B vy A9
29} Ao ZEsel SCW U39l SCN5-2 HEE CONI,

1814



o] AA] 1“& 01 73%’—% H]

Eﬂg] CPU )\]—EH7]- Z—l/\ 7]_
“SYSTEM FAIL”°] %7]% 1L
Zatofof gl

[2% 10] &5 e aid wjx|

Chemical Flow Interlock System

<<CFIS CONTROLLER>>
MADE By MIG ..n.kW
P/G Date:2010/4/17

NN MIG CO.,LTD muEn

[29 8] Al=8! H4 3

S5 HE 23 3A F AddHes AA 9= J4A
(Sensor AMP CHECK) 7]'s2 Al&Hjo] e]sh= AlA 3 A AE] A7 A ek(Self-test) 7]15S ZHES &S
%719 AHE 18, AA e dF A4 SE7) o, e AlaEle] ARk & 19
o] EFFFE HEST ek EFo] IXHWA EF (5 1] Al~8) Aok
PORT FAIL®] ¥7|¥ 31 t)$H o 2= CPU BHE W3
= UNIT ITEM SPEC.
CPU PIC16F877-2
MAIN MEMORY 64k Byte
DATA MEMORY 32k Byte
/O PORT 34 1O
BOARD | CLOCK 20MHz
<<CFIS CONTROLLER>> DATA USE EEPROM 32k Byte
MADE By MIG ..nk.W N
P/G Date: 2010/4 /17 8 Bit A/D Ch 8 Ch
12 Bit A/D Ch 2 Ch
% %3 5 PORT
/IImmE MIG CO.,LTD ENmEEl DISPLAY | BLUE DISPLAY 20TEXT x 4FRAME
AMP SENSOR
[Z2% 9] A A= A7 SENSOR INPUT CONNECTOR UNION| 1/8" PT
SIGNAL OUTPUT Analog Voltage
2 dg 94d mxE 29 107 21, 32 dEo] USE VOLTAGE 12-24V DC
R RIE Eﬂtm 2455} glon], Tz SUS UPPER COVER 1.5T SUS304
© WASL ZZ 51 e o] 9Jo] SCWe] EBR 28 7 FRAME | LOWER COVER 1.5T SUS304
SPIN CHEMICAL
2 35 WE P 2 glo] AR} 7le stk Ag\gM FLOW ALARM ALARM OUT
=0 BUZZER ALARM "Beep Beep Beep”
PROGRAM | SYSTEM #¢] PROGRAM | BASICA¥
SIGNAL | S/V 1~10
HE] FLOW METER 1~10 INPUT
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