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 !"#$%&'()* +,-./01

!"#

$%&'  (')

 !"#$%&'()*+,-./012345%&6789:;<34=;+>?@ABCDEFG
HIJK=L/MNO,PQRST01;<34$DU'(-V:WXY;<34X+,Z[\]/
^5_`aTbcBdefgh+ij:WX/klmnop+qZrs (hexa-peri-hexabenzocoronene,

HBC) tuv/w`;+xy(z{|/}~�N���:�\]34���O,��(w��+���
��op/`;��+�p�x�+.Q��@/CD����I��B�����=@: ¡;<¢
B£¤%&¥¦§O,¨-Vw)u+©ª:

«¬­";<���®Bde®,[¯°±�².³v®y(z{|:

 !"  #

*+,-./0123456789:;<=>

4:?:@ABCAB-DEFGHCIJKLM

C0NOPQRSTU (organic electronic devices) -

VWXYZ0GH[JKL\]-0^L4_`ab

*cdefg-hij-RSTU0klmRnoR

pmoqrmostuRvw0x&yzL{b|P

Q}~��,VWh��Li*|d��-�p12

30���p���;0����W~��Rn-�

�Rpm��}~��-VW��hJ�LlmRn

�L�p123-��Rn0[��������-

�� (�� 200~400  C)0��� ¡dL¢b}£¤

�L¥¦£¤0̂ GH£¤-§¨L©9Jª«¬-h

­u®RSTUg-��¯�PQ°±m��,²

³0RSTU-£¤4´µ4¶8-·¸£¤0PQ

��-¹l�4*º»¼�½,¾¿-hGÀL�Á

-4¶8RSÂÃ (flexible electronics) �ÄÅh��

Æ�VWoÇÈÉo4¹l*·¸£¤ÊwËÌ0�

LÍÎPQRSTUYZ-���Ïh

PQ°±m (organic semiconductors) *qÐ.Ñ

Ò�ÓÔÕÖ'×-Ø6 10ÙÚ&yz-PQ°±m

*4ÛÜ½ÝZi�ÜÞ±  (photoconductive) -§

ß0àáPQ°±mâÒãabÚäåæç (xerogra-

phy) èEhé� 1963ê0PopewëYi* anthracene

ìpÊíîÊï 400 ð§-Rñ?òÄeRóYÜ

(electroluminescene) -iôh*õö-qÐ÷êø0

àùTU§ßúû_b�P��&-úû0àá&y

z-ÕÖ�üØ*ù�ýYÜQþXRÿÞ±w£ 

ÕÖhîÊPQ°±m!"#o$%&'(|d)*0

+ùL�R,¡OPQ°±m��?0ùR#§ßò

-./0hK×0PQ°±m-Æ1S234 (carrier

mobility) ¢5ù6I¢b*�74 (> 10 MHz) -8

9hÍÎ�YZ:PQ°±m��;�<zS%=>

?~�h<zSk pentacene20ù1S2344@ 1.5

cm2/VsA^=>?k !o"-dihexyl-hexathiophene3:1

S234B4@ 0.13 cm2/VsA�zS��0C R. H.

Friend wëÚ 1998 êYDE��FB�: regiore-

gular poly(3-hexylthiophene) 4 1S2344@ 0.1

cm2/Vsh
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$!%&'()*+,

��G#$%&'() !*+,-./01(

)2345678934:1;<=() !+>?

017/01=()2@.=()2AB=()78

9CD=()EF<GH !I0*-JK (paper)2

L (film)2M (foil) 7NOP (thin glass) ;QRST

UV--.01WXYZ-.=() !S[\]^*

-[I0-.01_`abcde*f1ghic

(localization)*jk(flmn*opKSq]-[K

-.01rks-   f1*]tuYvwdx*yz  

f1m{ghic (delocalization)*]kb|_}~2

�b������*�K01��`�01*]k�

l_r   f1��t`�   �i$��*js�f

lSj�������'#������C�cde

(polycyclic aromatic hydrocarbons, PAHs) ��* _¡

q¢£��cdevG¤|¥*+,¦6§  (gra-

phenes)2�¨©ªe (residues of domestic) «¬[z

¡q¢£ve­;*WX#®¯y°v�±�-.c

deS�K�±��� !s-/²hl2/³´µ

¶vc�·QlS}$V¸¹¯vº»Wud¼R'#

�f1½¾*¿À PAHs ÁsÂÃ#�f1½¾[ÄÅ

&ÆvÇbº»*ÁÈ_V#�v !ÉÊtËÌs-

ÍvÎ1Ï�Ð 5SÑÒV#�v[Ó�Ô() !s

��ÕÖ 6,7*V}#�×Ó�Ôv() !�ÉØÙ

Ú 8*]ÛÜÝ�lvÞßàá*âã½¾X}-äå

ævçè 9*éÆ_r�ÜÝ !êë'k v !ì

-.{ç�/í­NLS]îïv PAHs +>ðñ±

�� (triphenylene) (ò[ a2b2c) µó±ôõ (hexa-

peri-hexabenzocoronene, HBC) (ò[ d) vö÷e 10S

¡ Schollµ Clar"ø�����C�cdevd

�ùúhû-=ÄüýÙþ 11*#�¬ÿ*PAHs Vâ

Rvd���û Uî!" 12*' 1970 #"$Ã-.

()ù=()QRtf1½¾vÑ%*&'(-��

-.���Ûy)   `���*QRtf1ù*f½

¾$*+o#*×,) (light-emitting diodes, LED)2

-.fÝ) (field-effect transistors, FET) µ/0�f1

(solar cells) 13*yz !WÊsÂ[ÄÇbv�l*2

_ !¤3tËÌ4Êsf56(v�� 14*f56

(��X}_[Ó�Ôv*ÁX}_×Ó�Ôv*]

×Ó�Ôv() !êë'[Ó�Ôv() !tQ

R$7ìm8ÕSV9v×Ó() !*ty:}

HBCs |¥;<}=> (ò×)*y°v|¥t?@£

AB�óCDEvFG*jÎ1��v��X0�H

IµJIK)��*V9vHIv��_LM[DE

£*Î1'$x01@��*HIf56(��vA

?î¼RNOP6(QRS (pulse-radiolysis time-re-

solved microwave conductivity, PR-TRMC) 15*]JIL

vÈ_TUDE@Î1'yÙ@��*JIvÎ1Ï

�Ð7î¼RVØ4@ (time-of-flight, TOF)Só±ô

õö÷eµðñ±�WX×Ó() !*ÁY'ó±

ôõö÷es- D6hvë�µAZ[v  -��*`�

Z[�ðñ±vð\*r�ó±ôõö÷e_Y 13 Ä

�]dt[^V} 16_g��`± (super-benzene) 17*
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]hÃ¤3£ijvkl}À*Àmnovpq 18 ë

'rst7u²hlW-[hètvvw*yKÄ�

lW{vw¯ !¤3v#�lS

ó±ôõö÷e"Ä01FGvxy��  -  Z

R�* -  ZR�_z¥`01 ![ÄÅ&ÆvC

{*Ám|-���¼R}¹l~�� 19 �_��v

�S 20;�>�ZR�v�tShÃ  -  ZR�À*

���ÁîÛ�bZR�vÞß�Rt`01 !v

kl$*�bZR�v�t 21�� 4¯ 120 kJ mol-1*

  ZR�7�� 0 ¬ 50 kJ mol-1ë'`01 !;=

_Å&Æv×�ZR�*àá�bZR�X�â01

@vdeä<��*XA���ó±ôõö÷evÎ

1Ï�Ð 22S(òð)

ÒZ¸¯ó±ôõö÷es-ÍvÎ1Ï�Ð*

ÁÈ_=Y01de�DX|¥4*DX|¥£$x

01@rZR�v��â01@��mMÛ{vwf

5v6�.� 23*hÃÒZ¸¯vàáU`aZR�

â01deväÍ*s-AZ[�`�Zv   `��

�*_�Á_/f56(v�¾�k�mq*û-�

��Î 24*YZ[�Af56(v.�mïãìn 25

(ò�)*�{-¶rst 267d���v�´S

ó±ôõö÷ehÃ¤3Vs-v  -  ZR�7

àáU`aZR�Xâ01@deä<��À*ÁX

Û01jikl� ¡|¥*â01tdev¢è£

}�£v��FGS¤�$|¥ ¡v+1_¥ïv*

�¦_t§� !$*AI0Û ¡Þßàá§�ÜÝ

01vkl$*_tnovI0àás¡*Grvno

}¨¯ ¡dev|¥�l 27S ¡FGX©Y}xK

K��÷�*[K_àásªl£iv«�G<¿[

K7_01¤3_msªl (nonracemic chiral) £i*

¼Rt§�|¥Àmkh[z�hv¬­|¥*Xâ

01tdev¢è£r�®)¯°vr±*01é)

#÷²³](�tdev¢è£�� ¡|¥Sy°

v01klÞßÙV}´µ*Èot["¶V¸¯v*

y°v+1t§�ÜÝ !_m�ïv 28*·x;(

¸¹¬Ä Wv+1S}[6]helicenebisquinones 29 (ò

º)*��£¸¯y°s ¡|¥v01t?@£vF

G-ð)X���S»[)� ¡01}ì¼½v¾�

de�D¿|¥ (radom losses packing)*À01v ¡

tDÁ}ÂgÃtÄ®]@-ÅlS»×) 30*¼R·

�Ø|¥�£ (antiparallel packing of wedges) X¼R0

1Æ%@vÇ,ZR�*(�01ÈÔ}�£v��ê

É·*ÁÈ_Ê[Ä01ËÌ�êZR}·�Ø (anti-

parallel) v��FG*y°vFG��â01 ¡%

´FG'DEvën]âDE@ ¡�{*êì]^*

�KFGsì/ÍÅl*KÎDXÜÝFG£vÏl

Ý) (plastic crystalline) FGS»ð)X�vFG ¡

Ð��d[ (helical close packing) 7_ ¡01t�

�v01@ZR�de� ¡DE*ÑÒÓ  -  ZR

�vvw*�FG¾��ðK£Ð��d[¾� 31S

¿[Ä|¥ ¡v+1�*k01s ¡v|¥*]

de4Ô-t[z�hvGH$ÕX�� ¡de 32*

[11] thiaheterohelicene]yz !TmsÜÝêS

}K. MüllenÖ×V�Øv[�Gs-AZ[v  
`��� (òó)SÙÍvÜÝl­-+,ÚvÜÝÛt
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Ým}7¶vÜÝ��Ût7r�s-AZ[v   �

�*]-ÍvX¨¯ 1.1 cm2/VsÎ1Ï�Ð 33 (�ÞÒ

ûß-.A01() !£*sÐ/vÎ1Ï�Ðv

 !)S

 !"#$%

®ÿë'-.f1½¾vEF#�T@[hàá

çè*ÉÊâãmMçèEFS]ÞÒV#�v-.

f1 !X0�äAåi*0¦�-./0f1åi

(organic photovoltaic cells)2-.�æ)åi (organic

memory)2Xç� RFID àè (printable RFID tag)2

OTFTéfêåi (organic TFT backplanes) f1åi

(flexible batteries) -.ëQ½¾åi (organic sensor)

7ìíXîí (Smart Object) ;*yzåi-¬Ä`M

vïðÉÊZë*+>½¾ñò2²hl7 !Wól

;�lStEF"#$Êôg½¾Ùf1Ï�Ð (elec-

tron mobility)2çõöÚÙs÷t2f1�l2Xøl2

çèùú7çèÙÐ;Sûüý-þÿ ! IDTech

Ex 2007#vý-þÿÜ"*#ë$lf1 2007-2017

EFùåi%Ø&Q*#ëmMQRåi-.7@.

 !g'Rv¿(*oòäVf*k£()I0*

IDTechEx LØ)-@.34I*X¨/(fÐÙ+

,*GH !I07Û-IY-. !VpqStA

Z[öÚçZEF$v&´7+,·.�çõEF

(/021022023ççõ;)*¿À4567EF2

AZ[*�évEF (large-area optical lithogaraphy) 7

$�évEF (soft lithography) ;Á_#��ÔS

] Dispalysearch 8�Xø�éfê9;ÛA�Q

R'Ø��:ùØ�´1;<$*oÂ3=2Â3f

1>?2$lf1>?2$lëQê2Ø�f@7ì

íAéf;RB$St¤CDE�F(#ë-.f1

 !£v-./0�f1 (photovoltaic cells) 7-.N

LfÝ) (organic thin film transistor, OTFT) Z=>S

G-.=()EFv#�y 20 #;*ÐAv¯

°�f1v6�H*t¤�£�¯û"#Ø�)s/f

5Ï�Ðvcde�sÜÝl­*À_ÆÛk�IQ

R*JÉÊÆKL[z¯°*+, (1) öÚ7òMÙ

s÷t{?' 10 !m*ÊNOçè[hv²hl<(2)  

!�l$vPQ*() !ÉÊ-¶fRÐ (electrical

conductivity) 7-.=()Ù/Î1Ï�Ð*Î1Ï

�Ð$9;A' 1 cm2/VsS}-.=() !pq*

XøSØTÝ?ùOPGH@S�U9;QRv+

,*T"d*-fëQV�Syz}XÏlW !Vk

lv¶�¤$lf1Xí*oXø�f1YÜ2`N
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R = CnH2n+1

òó  K. MüllenÖ×V�Øv[�Gs-AZ[v   `

���

Current situation-organic vs inorganic
Display

Elements Logic-transistor Memoery Photovoltaic Battery Sensor
Emissive Non-emissive

Semiconductor
Dielectric
Electrolyte
Conductor
Passivation/Protection
Substrate
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7+,89: RFID (Radio Frequency Identification),

"#;<=>?@1ABCDEFGHIJKAC&

LLMNOPQIRSTUAVWNXEF01YZ[

 !"  #

\]^_`abcdefghiRjAklmn

opmIqrs!Atu#vwxyz{|}^~�

�I*+�4#�qIA��*_���[�1��

�E���4#��1p���4#��{����

�1��I������AE*�_�4# ���

¡¢_qu#vwx[£¤A¥¦§l¨j©ª«¬

­Wk*®¯°!AW1$��4# �±²³!A

´µ¶·��¸¹º»±¼½!¾¿¸![

$%&'
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A New Type of Promising Active Materials for

Flexible Organic Electronic Devices: Hexa-peri-

hexabenzocoronene Related Materials

Hsiu-Hui Chen

Tamkang Unversity, Department of Chemistry, Taipei, Taiwan

ABSTRACT

At present, the electronic products tend to combine light, thin and mutil functions, the

conventional electronic devices are no longer the best choice for the future high-tech devices. So,

the most important of all is to develop the novelist materials as active components of electronic

devices. The various  -conjugated systems as active components for electronic. Among of these

organic materials, the graphenes have attract intensive interest. It is all-benzenoid polycyclic

aromatic hydrocarbons whose the structures can show extremely high stability and low chemical

reactivity.

Key words: Semiconductor; Flexible; Polycyclic aromatic hydrocarbons; Charge mobility.

CHEMISTRY (The Chinese Chemical Society, Taipei)  Vol. 67, No. 4, pp. 361-367

  ! "#$%&'()*+',-*./

Special Review


