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Study on the Photoresist Quantitative Emission Pump
for Semiconductor Manufacturing Process
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Abstract This study developed a pump capable of emitting an expensive photoresist used in TRACK
equipment of semiconductor photoresist material manufacturing on a wafer quantitatively and at
constant pressure. Technically, the photoresist emission is required to be highly reliable without allowing
a single error, even under the mass production of the semiconductor. In addition, semiconductor
manufacturing lines continue to make efforts to reduce manufacturing costs and currently use a low
photoresist volume of 0.8cc to 1.5cc to coat it on a 12-inch wafer. So, as the photoresist volume usage
continues to decrease, the precision and accuracy of the quantitative emission and the
cut-off/suck-back control are essential measures to improve the semiconductor yield. Along these lines,
the pump developed in this study consisted of a cut-off/suck-back valve drive with an ultra-small
diaphragm and a linear motor to achieve high semiconductor yield. In particular, for 5ml of the
photoresist discharge, the + 0.02ml of the existing Millipore Intelligent RDS pump showed the best

quantitative photoresist emission characteristics within £0.008ml and up to +£0.018ml.
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QA AJAF57doA] Photo lithography A
AW FE(spin coater)E o83t T M(photoresist)
9, mjdo] gl ntAIE Foly 9ol 1 W FA
Sl e exposure), TEo] ol Ao FH A
oA mElS =3ilE E4(develop) 322 o]Fold
o} WA SR HAZT} EolHAl EEFHA
7|25t &2 resolution? ZEIHR|AEZL QFHIL
Rom, FZoA HA 7hett EFLRIS AAT F2
gt o] 7F HL et EZF RO ZEFHAAES] =&
TALE A A ZA AL ot FRTEY
F4 ol digt 877 A& o0& R UTHIL

EEZHo| AMSEE= TRACK AH|oA 1719 7
A Folwof FF & HJYOo T EET|FE= PR PUMP
9] 71&d QAR tiFg4te] B4 Teie] oF
T SRR P w2 59 A4S a5t Qi
ol2fgt WA AZxFAo| AHEEL 3= PR PUMPE
AgF YEI} vl=ollA] Y= glom, LED ¥ ngH
71E AZAA o AHEEE DR BIgl SHito] AREE L
ATH2,3].

A BEEA] ARl E 7S f19 &4
?l =& 71&0] 12914 Hol¥ FHE V&R A%
(0.8cc~1.5¢c0)9] PR AMESIAL Ut PR AMSSo] &
olgHA HAHoE FFESE ¥ Cut-off/suck-back
Aol9] Fdwel LA ol EFE H4AE A
gog FA HYFHI oy tiRES 4HHl 9 PR
PUMP ARAL A= oo gt &1 &£F4& A%
ST A Yt o7t A E ol f= 7IEH R
A AzAe] E Ao Higt 7]&e] XF5H] HZel @
ARo R AR ARoA Tzt EA4Y AnEZ ARSE
o W2 EAI Fes] AT 5= ek " & =
FolME 247 tolotlo] A4 4 A&, 2uo] =
E]E 0]&3t Cut-off/Suck-back valve 7-57¢%]2] 4
A 9D ARS Fote] F d edE E4o] 71 oy
$5% ZEHRAAE gug fdsieltt.
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2.1 Bellows & Diaphragm type pump

A3t volumeS 71 HIo|A Bellows B9 H

Diaphragm EFJ9] ®Io} H|wsle] THZo]
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15~208] o}do]H, DispenseA] -530] HsHH volume
hunting®] A YepFdt}. ESH Fig. 19] Bellows B
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Fig. 2. Diaphragm type pump structure

Fig. 2 Diaphragm EF]9] HIOJA Diaphragm<
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2.2 IWAKIAt PDS PUMP
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517] Y84l In/out-letoll check valveZ} 2}=]of
oH51.

Fig. 6. Discharge operation of IWAKI Co. pump

2.3 Intelligen RDS HIX

] AR MilliporeAtoll A A&HgE Hitolw %7
o= At oA TRACK AH|gAlo] 27-5ta] A
H|9} QlE|#H|o] A7} 7hsotn, 4HIREEA oA TRACK
Au|AA] BECZ AHolA Q5o 2 A wo] ALEE]
T 9tk #H AlE o 2= Intelligen- 1,2,3,4 Model7}
A W= A TH6].
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Fig. 8. Dispense operation of Intelligen pump
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Fig. 9. Fill operation of Intelligen pump
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3. A% Diaphragm % HI 4t

3.1 On/Off WEE £A3 Diaphragm

On/Off B8 %4% Diaphragme PFAAES]
0.3Telet 7, & 15mmelet 27|12 4% Diaphragm<
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Fig. 11. Appearance of ultra-small diaphragm
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Fig. 12. Developed prototype diaphragm
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Fig. 14. Developed photoresist pump
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Fig. 15. Flow measurement result(0.5ml)
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Fig. 19. Flow measurement result(5.0ml)
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Fig. 20. Pressure resistance characteristics test
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