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1. Electronically Conductive Polymers 2. lonically Conductive Polymers

Intrinsic
( ) * lon solvating polymer and salt

* Graphite-like polymers " Polyelectrolyte
* lonomer

3. Electroconductive Composites
- polymer/conductive filler

g, s NC, CH
[ﬁj N_f@ﬁm Electro-conductive molding materials

TTF TCNQ * Electro-conductive paste (paint, adhesive )
* Electro-conductive elastomer
* Electro-conductive film

* Charge transfer complex

* m=conjugated polymers
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Conductivity of Polymer

Log G (S/em)
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Super-conducting Materials =2

Highly Conductivity © |
Polymers 5 —Cu
Wiring, Microcircuits ] ) B
Graphite] Opec
Intermidiate Conductivity 5 —| PANI| doped | doped
Polymers PANi | PPy
Microwave Absorber 0 —] Silicone
Welding 2 —
Low Conductivity Polymers_4 —] undoped
Electrostatic Dissipation trans-PANi
Stealth Tech. (Radar Avoidance) -6
Semi-conducting Device (LED) ]
Solar Cell -8 undoped
Welding -10 — CI1s-PANY ndoped
FANi-base
-12— undoped
14— FPy

Insulating Polymers  _1f —
MNylon, PET, PVC, PMMA,

-18 — FE. PP, PTFE, etc.
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(Charge Transfer Complexes)

Polyacetylene M 10,000°
n

R
Poly(3-alkylthiophene) =l 10,000°
s
Polyphenylene vinylene M 10,000
n
Polypyrrole ] 7,500
NH
n
Polyphenylene”™ N 5,000
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Polythiazyl £s=u]ﬂ 3700
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Polythienyl vinylene -

Polyphenylene sulfide __[-@— a— 500
TCNQ™"salt of TTF™™ : (S>=< :| 500
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Roadmap of Semiconductor Technology
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Light intensity(output) of Hg-lamp as a function of
wavelength
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Thompson, L. F.; Willson, C. G.; Bowden, M. J. Introduction to Microlithography; 2nd Ed,;
ACS Professional Reference Book; American Chemical Society; Washington, DC, 1994
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Photoresist

EDS
i

e Photoresist is an organic polymer which
changes its chemical structure when exposed
to ultraviolet light.

e It contains a light-sensitive substance whose
properties allow image transfer onto a
printed circuit board.

e There are two types of photoresist: positive
and negative
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PR Process

Photoresist — 5 Coat
oatin
Substrate /> g
hu
Mask Exposure

Negative & Positive

=== o IS
—— Do s

J_,.-'" -.-._"-x... p— or m
@ ~=tly ».Tmcunun-._v'm.w Prof. Jin-Heong Yim




O
=

At

.

-

OO

INE 1

AHAIE
aT

SHOIl A

g%

StQ| 0 it (Ultrafilteration), OIMIOi 1t (microfilteration), @HEAM JH|

>

5%
<
i
0l0
0l0

Iy
Ol

ol

Il

ZZAI2 1mmo|ote] &

>

clHEHEITEYI0IE,

LIEE, &

=d0IO0IE, EcMX0I010OE

Prof. Jin-Heong Yim



Types of Membrane Separation

|. Reverse 0smosis: (S AFER: 1nmO| L2

o T 282 22lote 43F)
DLSJ“HI!:HI(H] of hmciuah waler gij 20 ctA 35
T : - aclewaler to remove d wide variety ol -
purities
Treatment ol surface and ground water
Concentration of foodstulls
Removal ol alcohol from beer and wine
2. Dialvsisi(EHAIEAY: s& X2 0|2 22))
Separation of [mk:;.l !':-F_!]l-tlL from sulfuric acid
Hemodialysis {removal of waste metabolites, excess body
water, and restoration of clectrolyte balance in blood) =iy
3, Flectrodialysis: (8ol S MAXE 0l1=222l)
Producton of table salt from seawaler

Concentration of brines from reverse 0OSmosis
Treatment of wastewaters from electroplating
Demineralization of cheese whey

Production of ultrapure water

for the semconductor in-
dustry
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Types of Membrane Separation

4, Microfiltration: (3204 0t):0.1-10micrometer® £2| £2|: Y&HXIE 0|
Sterilization of drugs
Claritication and biological stabilization of beverages
Purification of antibiotics
Separation of mammalian cells [rom a liquid

5. Ultrafiltration: (82 4 3FE): 1-100nm A £ 22|: X2 0|2
Preconcentration of milk before making cheese
Clarification of [ruit juice
Recovery of vaccines and antibiotics from fermentation

broth

Color removal from Krall black liquor i paper-making

6. Prevaporation: (RS FHE): S5, 4 EXEAS 018
Dehydration of cthanol-water azcolrope
Removal of water [rom organic solvents
Remaoval of organics from waler
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Types of Membrane Separation

7. Gas permeation: (Ol =2l 8): YLHUAS SatAH=2 XH0IE 018
Separation of CO, or H- from methane and other hydrocar-
hons
Adjustment of the H/CO ratio mn synthesis gas
Separation of air into nitrogen- and oxygen-enriched streams
Recovery of helium
Reocvery of methane from biogas
N, Liquid membranes: (4ofe): MEi X R4 XH0|2 0|2 =2/ == 0|2
Recovery of zinc from wastewater in the viscose fiber
industry
Recovery of nickel from electroplating solutions
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Ol= W &= Al

2.1 Ol2u &=+ HiZx#el
STM(Styrene Monomer) DVB(Divinyl
CH=CH, Benzegg) = CH,
@ + @ H etz o}

CH=CH,

ol2mesx|
(R-SO;™)

2.2 0l2u&=-X19 uEdc]
Ol2u&=X29 B3 2 It BtS(Reversible Reaction)

Ol2u g =Xl + Target lon = O|2u&=Xl-Target lon (ex) R-SO;H+Na*"— R-SO;Na + H*
wektX|-Target lon + X — Ol2w&=Xl + Target lon (ex) R-SO;Na + H* = R-SO;H+Na*
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Gel, Porous Type
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Starburst Dendrimer
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Biopolymer
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H,;N—CH—COOH

EE
%3 ax 7% iR
CH,
Alanine Ala(or A)
H,N—CH—COOH
CH;Ph
Phenylalanine | FPhe (F)
H,N —CH—COOH
CH(CHz),
Valine Val (V)
H;N—CH—COOH
CH,CH(CH:),
Leucine | Leu (L)
H,N—CH—COOH
CH(CH;)CH;CH; oy
Isoleucine e (I) %,
H;N—CH—COOH Al AL
CH-CH,SCH;,
Methionine Met (M)
H,N—CH—COOH
<
Proline CH; CH, Pro (P)
HN—CH—COOH
H
H(!i‘"N
Tryptophane ‘I:H:L_C Trp (W)
H:N—CH—COOH
H
Glycine | Gly (G)
H;N—CH—COOH
CH,OH
Serine Ser (S)
H;N—CH—COOH
CH,S8H
Cysteine Cys (C)
H;N—CH—COOH
=4,
CH(CH3)OH
ids The (T) A ZAG
H;N—CH—COOH
Tyrosine THE @_CH Tyr (Y)
H,N—CH—COOH
CH,C(O)NH,
Asparagine Asn (N)

Prof. Jin-Heong Yim



Merrifield &S

H

Xl Sk

Amino acid reservoirs

/

Computer

VY

Metering pump

= O

0|

Solvent reservoirs

Reactor Shaker

} Waste

Prof. Jin-Heong Yim



=cl

===

=
=

‘Lphosphate — Sugar 2

Organic bﬂ

11

dLEIES 28

a NH2
o * % I [
HOCH, OH  HOCH, OH _c
(f:/()\\ (I:‘/O\“C]: NZa ity
Ny N r e b
H H H\’—'/H TS
OH OH OH H i
LS ¥ %
12 13 14
Ribose Deoxyribose Adenine (A)
i it i i
{54 (& (i C
5 o PR O R e T
HZN_C\N/C\N/CH ZC\N/CH 0=C\N/CH 0=C\N/CH
H H H H
f ¥ t f
15 16 17 18
Guanine (G) Cytosine (C) Uracil (U) Thymine (T)
0
Il
C

J_,:'_’.f "'I."'x. -
‘fan =uo I
IEE Konglu Matlonal University

19

Prof. Jin-Heong Yim



|

22|23 QEIS2 o

St
=
5
,,-»’Oc.\\ /C ) /.H |
. ;- | 0 Thymine
"‘\N/ | |
| o e /N
@ >
St g
- Ty e
Adenine i “ |
HC C -
SNTTONNZ Ny
i 20

% £ ? $ I:"EI[E

Konolu Naticnal Urtversity



DNAZ| Olsbr& &

Prof. Jin-Heong Yim



