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—. HiEKIE. s IEEA

MRE/M
AIREF A REI AL (Polyimide) RIEIRSNEFIFEITHM, UM REBRITZRIEXENE
— LR EER T #E.

EFIF=H S AR & i A
BRI

AIREWD TN RASRBTREXE R, T H/EIERIRA Derwent Innovation Index
(DID EFHIRRE, ZEREIEEVRTREB LK 40 Z LR RITHHME 1200 E FNEK
%M, ERBSEEFEME 1963 %, SIAFESNEME 1973 F, ERRASKEMMEINA
FEETEN

EFEIRERFRME A FRE=(Polyimide)

NEERTE]: 2001-2010 &

it BEAEILET 20116 4 B 19 H.

EFHIER S T EEZEXH Thomson Data Analyzer 5> #r5k44, Bt A DERWENT 4
MREANTESIT IR,

BARS %

AT EWOETE T LLNL ERE AN %, REESFEENETRLHS, RS
BTEREHSE (IPC) RISERR, WERPFHITTHRASE.
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EERZRAMEZR THRANERZRAEME. AMNKEE—TURABIRARKRES
EEAFRP ML TEEHABEOERZNMERBIFELH BN ~E T —HRNSHEEHEARBER
XHHRY R—NEFIRIE. BRREATDAFEXEFREM XEFRKERL. T~ XEF
RiEE—HEAREATERNRERRNERNRIE, AMR—RACEREMAGTENEERPA, m
FHEXEFHEEECERMRIFHNEANELES. KREMREFH KRR XHEFRK.

AR EFTRE FIRIEER K B Derwent 7 F # &Y Derwent £ FZ 7% . Derwent —FiZRNK
R—EEFRIKE. Derwent BIE RN FE—mit N Derwent 37 FE AL FIFR A B AL 7 (Basic
Patent), KAEFTi# N Derwent HIEERMBEEFHITRE. WRNAERZREEXEFITEE
A, WRMEBBEREFIZRP. MEFMPNRER, BEREMLEEES WEZEFMELEK
T, EMER—FICER.

HEAXER. FEETH
HER—EFRER SHXHHRMEARKREH . ERIFHRLAAELTKBEEER
REMAEREH FWBINE—LBEIEF ARKRER.

HitiA: EFHEX

HTREER, EHTEFRASNE, BIONEAHBEDNEFRANEFNLEHRIT TSR
it BRAENXELHRAZERELRRMER—HLHBTHE, BEltitEXLERNARN
EHERENFKATIRENZMRNANENLERMNATN, UM ENRITELLENE
REEX, HMNMZATAMR. KRAETRNERFAZWISEIEFE.



—. ERRENEESH

1. E~=L St EEE S

HEZRItEH, ERFTCEANRGREI BRI AZEIEXEF] 6833 4 (Hr 2010 FrIEE
FHATE) , METENERRERE, FHERFHAA 641 1R H 2007 FrYEH
HERE, X277 859 HR. BERIA=FREEILAZMEH ~HEFEL, #12008 F+ELt,
2009 FHIEFE 2R L T IE 40%.

F211FE 211 BiR T BBMITREFHENEZRITER.

F 2.1.1 BBV T RBEKEESTT (2001-2010 5F)
Eh 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 Bt

EREE 644 | 656 | 668 | 697 | 735 | 760 | 859 | 792 | 478 | 121 6410

Number of Records per Year

736 o

Number of Records
a

21 3

1 1 3 & 5 14 g
| s N

1888 1980 1891 1952 1933 1994 1995 1986 1957 1998 1989 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
Year

B 2.1.1 BB S FBENEESLT (NFERTE 2001-2010 )

2. EEEMWASH

£ 2001-2010 £ N\ DIl R FERI BB AR AR E R B, T RAIEFINASF 2000 KK
M, EFEE 100 A EERR 1L RNMELRBANAFE, SR BRMUKNSH
(KANEKA CORP). HZABIFERIF=/AF (UBEINDLTD) . Zi¥Zi¢ (TOYOBOKK) . %
AL FRAR M ABR/AE (DU PONT TORAY COLTD) . =H 4 Z#RK <S4 (MITSUI CHEM
INC) . H&HXBI &R (NITTODENKO CORP) . #iH$k 1% (NIPPON STEEL CHEM
CO> . HFmkA =4 (TORAY INDINC) . BT (HITACHICHEMCOLTD) . H
AEHBRAT (JSRCORP) . ELXEFMKA S (FUII XEROXCOLTD) %, #AE 2.21



Fim. RRIBRUFAREAEE 17 4T H, 2BkHAE 7346

MNumber of Records per Organization

KAMEKA CORP (KAMF)

UEE IND LTD (UEBEI)

TOYOBO KK (TOYM)

DU PONT TORAY GO LTD
(DUPC)

MITSUI CHEM IMC (MITA)

MITTO DENKO CORP (MITL)

Organization

MIPPOMN STEEL CHEM CO
(YANH)

TORAY IMD INC (TORA)

HITACHI CHEM CO LTD (HITE)

JSR CORP (JAPS)

FUJI XEROX CO LTD (XERF)

o] 50 100 180 200 280 300 350 400 450 500

MNumber of Records

B 2.2.1 EEEFNADHT

&R 221 AHEAE 20 RIRYE RN FIRARIEF RiT 2018 R, HHHREEM

42.7%. HppRTHIRZE 18 urIRIE T AEH BRAE (KOLON IND INC) 4, Hisih=2H

ZKJ/L\H.IL o
F 221 EETFMA (TOP20)

s S LN EHHEE | FEESH
1) KANEKA CORP 438 6.41%
2. UBE IND LTD 259 3.79%
3. TOYOBO KK 256 3.75%
4. DU PONT TORAY CO LTD 215 3.15%
5. MITSUI CHEM INC 205 3%
6. NITTO DENKO CORP 193 2.82%
7. NIPPON STEEL CHEM CO 178 2.61%
8. TORAY IND INC 167 2.44%
0. HITACHI CHEM CO LTD 121 1.77%
10. JSR CORP 106 1.55%
11. FUJI XEROX CO LTD 101 1.48%
12. SHINETSU CHEM IND CO LTD 99 1.45%
13. NISSAN CHEM IND LTD 84 1.23%
14. HITACHI CABLE LTD 80 1.17%
15. HITACHI KASEI DUPONT ICROSYSTEMS KK 74 1.08%
16. TEIJIN LTD 73 1.07%
17. DU PONT DE NEMOURS & COE | 69 1%
18. KOLON IND INC 68 1%
10. SUMITOMO BAKELITE COLTD 67 0.98%
20. UNITIKALTD 65 0.95%

6e



3. #LEMEBRASH

EE+HEMBHMITPEREARABAD, B 2UMEBARENEFKELRLTF 04 %, Hf
HAZRFEZ4 (TOYOBO KK) B MAEDA S LUBABEEH 178 - xZ5EY, R23.1EBRTE
FEEAR DT 30X EBAEFEEIFTR.

% 2.3.0 EBBEARLFIEE>30 RN KHANGIR

TREHA TR R BrdiE st
MAEDA S 178 2.61%
OKUYAMA T 102 1.49%
YOSHIDA T 89 1.30%
KAWAHARA K 73 1.07%
KIKUCHI T 56 0.82%
SAWAZAKI K 46 0.67%
TSUTSUMI M 46 0.67%
FUJIIWARA H 45 0.66%
HASEGAWA M 43 0.63%
OGUNIM 42 0.61%
LIG 39 0.57%
MAEDA A 38 0.56%
ITOT 37 0.54%
YANAGIDA M 35 0.51%
ISHIKAWA H 33 0.48%
LIJ 33 0.48%
OKAMOTO K 33 0.48%
ONO K 33 0.48%
SONG SM 32 0.47%
MIYAMOTO T 31 0.45%
TANAKA S 31 0.45%
KANESHIRO N 30 0.44%
MURAKAMI M 30 0.44%
NOJIRIH 30 0.44%

4. EERARMRS

IREENERETMHERSES (IPCHES) HITHITHH, H2IHIRTE 200 KX
ERYTOPL6 IPC 52K S (B 24.1) , AE IPCHESRRMEXIIMFE L. ATUFE, BET
FREXIEAMAREEZEERELTOE: HEAR AR—kAIaMELUINIREZSEINS D F
a4 (C08G) HHEHIAR, HE 25484%F, ALHEHEEN37%: HAZSHTFLE
MENEE” (Co8L) . “BiFm, BHBEMSEERTRER, HlanaiiKe. E5Ka0E



BHISAEER” (B32B) . “MI:ERI—ig T Z358” (C08)) . “ A4 HibEHkKE

SHIBEEREEEH" (HOLL) . “ENRIEEE; Big &N ST, B S AR F)E”
(HOS5K) ZE#ARE, XLEFRARIERBEHFIFE 1000~2000 4=z i8] .

Mumber of Records

o 500 1 000 1500 2000 2500 000
CoOBG I
COo8L
B32B
Co8d
HOo1L
HOBK
COEK
B25C
G03F
cosd
GO2F
E03G
HO1E
Go2B
coeD
COSK
E 2.4.1 HIUKE R ¥ IPC 4385
< 2.4.1 BB REEARTHF M E B A &
5 HARZ FEEFBA TEZHERNY
1 KANEKA CORP [236]; 3P [1905];
C08G TOYOBO KK [129]; KR [222]:
UBE IND LTD [128] CN [203]
2. KANEKA CORP [141]; 3P [1162];
cosL DU PONT TORAY CO LTD [82]; CN [174];
TORAY IND INC [80] US [134]
3, KANEKA CORP [162]; 3P [1099];
B32B UBE IND LTD [113]; US [137];
NIPPON STEEL CHEM CO [107] KR [81]
4 DU PONT TORAY CO LTD [160]; 3P [1026];
C08] KANEKA CORP [149]; CN [141];
TOYOBO KK [98] KR [111]
5, HITACHI CHEM CO LTD [59]; P (9591
Ho1L HITACHI KASEI DUPONT MICROSYSTEMS KK Us [143]
[571; KR [116]
TORAY IND INC [48]
6. KANEKA CORP [130]; 3P [1062];
HO5K NIPPON STEEL CHEM CO [110]; KR [85];
DU PONT TORAY CO LTD [74] CN [50]
7. KANEKA CORP [66]; P [5751;
CO8K NITTO DENKO CORP [45]; CN [97];
DU PONT TORAY CO LTD [44] US [77]
8. KANEKA CORP [74]; 1P [447];
B29C UBE IND LTD [52]; US [40];
FUJI XEROX CO LTD [44] CN [34]
9. HITACHI KASEI DUPONT MICROSYSTEMS KK ,
f621: IP [391];
GO3F KANEKA CORP [45]; ’éﬁ [[32‘;]]
ASAHI KASEI KK [33]




10. KANEKA CORP [73]; P [352];

C09J HITACHI CHEM CO LTD [56]; CN [26];

MITSUI CHEM INC [39] KR [26]

11. JSR CORP [53]; P [284];

GO2F NISSAN CHEM IND LTD [41]; KR [65];

CHISSO CORP [27] US [29]

12. NITTO DENKO CORP [93]; JP [336];

G03G FUJI XEROX CO LTD [86]; uUSs [18];

RICOH KK [31] CN[9]

13 SUZHOU JUFENG METAL CABLE CO LTD [26]; JP [205];

HO1B UBE IND LTD [20]; CN [86];

HITACHI CABLE LTD [17] Us [37]

14 NITTO DENKO CORP [28]; ﬁs[%;f]]f

G02B KANEKA CORP [22]; N [12]’;

MITSUI CHEM INC [16] KR [12]

15. UNITIKA LTD [15]; JP [206];

C09D KANEKA CORP [13]; US [19];

CHISSO CORP [12] CN [18]

16. JSR CORP [29]; JP [121];

CO9K NISSAN CHEM IND LTD [21]; KR [52];

CHEIL IND INC [17] US [30]

5. FEMANER/MEX 2

2.5.1 M BEE AT FIMANE R XFHITT 944, MEFRR, BRAXGIGHEE

MAENER, HAix2
29 137 - E R

GCountry

DE

CA

EP

RU

FR

Other

Number of Records per Country

2000 3000 4000
Number of Records

Bl 2.5.1 EEREE KX 5

n
=]

E. XEMEGHE, XLEXREPIAE 600 KEEH, PEMNESTHXIER



252 B R T NERBITRBXH RN EZER/BEXMELMREARNSFIER. HE

CIRAN

HAR)RELIL R R R RS IR T @XM HAL, AHEA AR IBFGELINY

EEBEINSS FLEW” (C08G) . “GRTFHEairEEY” (CosL) . “BikrF=m, BIH

RENSEERTHER, GIAERRE. B RERGMA=R"
—HRIT 25" (C08)) . “ENRIFEE, IR &R TR E TG R ST HBHRFIE”

(HO5K) Z4mis, fHXEFIME =TT 1000 4.
PEMBEBT RS AR EEZEERE AR NN EEINES S FLEay”
(C08G) . “BHEFHEMHAEESY” (Co8L) . “mMmI;BERlay—iTZd58” (C08)) . “F

AXisdEs s FENYEAER (CO8K) .
BYIEEE” (HO1B) ZFH4uE, HXLEMHALRMNXTFHAK.

100%

m_.m-m-m_m_m.mlm

80%

H I —

To% -4l S oo o] — oo oo

B0% -----

'::n."n _____ ____ SR I S — — —_—— . S—

0% - - i .

2% 1 |1 1

L R e [ s T s T

0%
JP CM us KR ™ DE Ca&

mCO%) | 352 26 18 26 ) & 1
WGOEF | 33 20 18 34 12 1
OB23C | 447 34 a0 15 3 ] 3 z 1 1
BCOEK | BTE a7 77 a0 12 3 5 3 2
EHOEK | 1082 50 43 a5 31 3 3 2 1
mHIIL | 55O 34 143 118 30 7 4 1 1
ocod) | 1028 | 14 ) 111 ] 17 ] 5 z 1
OB22E | 1099 ] 137 a1 33 g 3 4 3
mCIEL | 1182 174 134 107 14 12 g ] 2 2
mCo0gG | 1205 | 203 187 222 8T ] 1z g 3

B 2.5.2 TEMENER X EAFARR D MHER

(B32B) . “fnI;Ec#4RY

“HRLE, SN BN SR, BT EMR
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6. SWIIEMITH

H—HEANHSIA, Ba, IMEARAEES —MHEZNRALRES, REFRME
HIRARERM LMRLRE, EHWSIRES, RTEFMAX, EEREMKALRMRE.
MERBIFSHAESIHNEN, RETHEZTSFHFEEMEIN, MAgERTZNARETT
ZHIEF. F26.1FNHTHIDREARNF 30 XMERN (Rik) , HiFEHEISNME.

*&26.1 BELWHEBARETEH

EZ B EZ. [ ON FBEEH GEIRC
Fabrication of transistor(s) e.g., thin film E-INK CORP; W0200180287-A; 89
transistor used in electrophoretic display | DENIS K L; CHEN Y; W0200180287-A2;
by  utilizing  substrate  containing DRZAICPS; US2002019081-A1;
polyphenylene polyimide JACOBSON J M; AU200153575-A; EP1275156-
KAZLASPT A2; KR2002089479-A;
JP2003531487-W; CN1441967-
A; US6825068-B2;
US2005067656-A1;
CN1237623-C; US7365394-B2;
KR767233-B1; EP1275156-B1;
DE60139463-E
Probe membrane construction for GLEASON R; US2001030549-A1; 58
integrated circuit testing, involves BAYNE M A; SMITH US6860009-B2
patterning polyimide layer around K; LESHER T; KOXXY
depressions which are created within M; CASCADE
substrate MICROTECH INC
Resonator structure for RF filter used in NOKIA MOBILE W0200106646-A,; 46
mobile phone, has polyimide material | PHONES LTD; NOKIA | EP1196989-A; US6788170-A;
layer that is formed in peripheral region CORP; AVAGO WO0200106646-A1;
enclosing center region of TECHNOLOGIES AU200062844-A; EP1196989-
piezoelectrically excitable area WIRELESS IP Al; CN1361939-A;
SINGAPORE JP2003505905-W; US6788170-
B1; JP3740061-B2; CN1201486-
C; EP1196989-B1; DE60042486-
E
Preparation  of  porous  polyimide SHIPLEY CO LLC US6391932-B1 43
dielectric  materials for  electronic
components, involves subjecting cured
polyimide dielectric matrix material film
to conditions which remove porogen
soluble in uncured matrix material
Polyimide film forming method for TOKYO US6565928-B1; 42
semiconductor ~ device  manufacture, ELECTRON LTD; JP2000323471-A; US6284044-
involves solidifying film on peripheral SAKAMOTO Y; B1; US2001041229-A1;

11 e



edge portion of wafer, after removing YAEGASHI H US6565928-B2
film formed on circumferential portion of
\wafer
6. \Wafer attachment process used for HONEYWELL W0200109948-A; 40
forming bolometer involves forming two INC; EP1198835-A; W0200109948-
wafers with connections on surfaces, Al; AU200067546-A,;
bonding wafer surfaces with polyimide US6287940-B1; EP1198835-Al;
layers, etching holes through polyimide KR2002020954-A; CN1377512-
layers and sputtering conductive material A; JP2003506871-W;
into holes KR704249-B1; IN200200147-
P1; CA2381081-C
7. Flexible tube for use as medical electrode PHELPS DODGE US6213995-B1 36
catheter comprises inner and outer wall |HIGH PERFORMANCE
layers comprising polyimide matrix, with CONDUCTORS
inner layer containing number of braid
elements
8. Membrane probe constructing method for CASCADE US6256882-B1 34
integrated  circuit  testing, involves MICROTECH INC
forming polyimide layer over conductive
material formed in depression of
substrate, after which the substrate is
removed
9. Flexible microchannel heat exchanger UNIV ILLINOIS US2003213580-A1; 31
for, e.g. laptop computer cooling, US6827128-B2
includes channel layer formed from heat-
sealable polyimide material and having
fluid flow microchannels connected with
fluid distribution channels of header
layer
10. [Electrical connector for high-speed FCI; EVANS R F; EP1311038-A3; 31
communication, has phosphor bronze FClI AMERICAS EP1311038-A2; US2003092320-

ground plane plated and etched on planar
polyimide dielectric

TECHNOLOGY INC;
FCI FRAMATOME
CONNECTORS INT;
FCI FRANCE
CHIRURGIE INSTR SA

Al; CA2406428-Al,;
JP2003187920-A; CN1419320-
A; KR2003040078-A;
US6848944-B2; US2005118869-
Al; EP1311038-B1;
DE60213053-E; DE60213053-
T2; CN1305179-C; US7310875-
B2; TW566681-U

PRI AT L R, 2 AEER) (58 BGI T 1R,

S

1) ¥pfl: New polyimide resin for metal foil laminated board used in packaging

substrate of super—large scale integrated circuit (CN101343362-A)

preparing method and use

2) b

Short—fiber reinforced polyimide composite material, and its

(CN1676548-A; CN1320060-C)

12
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Bl 3. 1 D SR e A N B AR S A B, el mh i € B0 DA 44 B LRI L 2847 AE )
KUIN, ORI AR B AN . 08T 3. 1 FRBdla vl 5, SRIBEV e A W N s A
A 2000~2007 £E (8] HBLHRIEFF S, R W] FE B b SRV HE BRI A BAATLAE AN B e K
1y HLRFSE g1, [ Br) R AT A HILAA X SR (AT A IE AT e AN Ty (HEL
2007 S FAT i, =K, KWK BB EA LR PGS, BRI RN SR
PSR B RL BB A, (HIGIRAEANET D o

Number of People Active by Year

120
mExisting People
120 mhew People
£ 300
=]
-
-4
5
=
-
5 400
=
200
ro By iy LS
FEESFFLELS
B 3.1 R ABBFEESEN
Mumber of Technology Terms Used by Year
140
120 —
BExistingTerms
£ 100 Biew Terms
=
(=
g 80
2
E
S
IE A0
g 40
g
a 20
F]
=

Bl 3.2 LA ARTREE A HIL

B 3.2 ARBI AR AME (IPC/N2E) FELHE, EPERHIAHFEES, IS
LEENTARAME, AERTHEFHIHERNRAME. EPRATUFE, BEITRZA
7£ 2000-2007 FHERIREMAR, BERE3IFEMAREINMESE. MA, IERFEREFHE
W
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R 3.1 Pin k=4 (2008-2010 ) RELWIEEFIR ALK R#EH

E=FEFHF B BA
B23D 2]
F16S 2]
BO6B [1]
B61F [1]
B02C [1]
A43B [1]
B21C [1]
B60J [1]
DO7B [1]
B21J [1]
EO4C [1]
E04D [1]
B21K [1]
B65C (1]
A63B [1]
G10D [1]
C12N [1]
B28D [1]
A42B [1]

C23F
D21H
F21v
BG6OR
B26F
B64G
F16K
HO1K
F16H
B24C
CO2F
cioL
HO1P
B65B
F16B
F21W
F21Y
C01G
Gl1C
B30B
HO02G
C23G
C30B
C22B
B21B
DO5B
F16F
G21C
FO2F
B23B
FO3G
A62C
B27N
FO2P
HO04B
B26D
GO1M
F17C
COo7M
A4TL
FO2K
FO02D
F24C
A21C
A01J
HO4AL
B25J
B62M
B22D
HO5F
C09G
G21G

E=FEAHHIMEAR
[15]

[

(1]
6]
(5]
(5]
(3]
(3]
[4]
(4]
(4]
(4]
(4]
(3]
(3]
(3]
(3]
(3]
(3]
(3]
(2]
(2]
(2]
(2]
(2]
(2]
(2]
(2]
(2]
(2]
(2]
(2]
(2]
(2]
(2]
(2]
(2]
(2]
(2]
(2]
(1]
(1]
(1]
(1]
(1]
(1]
(1]
(1]
1]
(1]
(1]
[1]

. BEHBEAR
HO1L | -[1]
B29C | -[1]
G02B | -[1]
C09J | [-.999]
GO03G | [-.999]
G11B | [-.999]
DO1D | [.996]
B29K | [-.993]
B29L | [-.987]
B41M | [.983]
HO2K | [.976]
DO3D | [.974]
C23F | [-.972]
DO1F | [.968]
A41D | [.967]
CO7F | [.961]
D21H | [-.954]
AB1IM | [-.95]
C04B | [-.95]
B41F | [.944]
HO1F | [.942]
BO5C | [-.935]
DO4H | [.933]
CO1B | [.929]
F21V | [-.927]
B23D | [.917]
B41L | [.917]
B64D | [.917]
E21B | [.917]
F16S | [.917]
B29B | [.913]
BOSB | [.908]

14 ©



B60Q

1]

D06J 1]
A61Q 1]
A23L 1]
F25B 1]
F24F 1]
F28D 1]
EO1F 1]
F42B 1]
DO6L 1]
GO01S 1]
B31D 1]
D21D 1]
HO2H 1]
B66C 1]
G05D 1]
DO6P 1]
BO3C 1]
CO7H 1]
F02B 1]
GO5F 1]
B61B 1]
G21F 1]
GO5B 1]
FO1N 1]
A45D 1]
AO1K 1]
FO1L 1]
FO1B 1]
B60T 1]
G03D 1]
B09C 1]
G10K 1]
F25D 1]
HO3K 1]
C25F 1]
A4TH 1]
FO1M 1]
G10H 1]
G10G [1]

M., g5

AR EERISF AR SEERZIBERAREE (S SEFEHNET ISIFE—EETFEHN
AL FIEIEEE DI AEERIEEA . XF 2001-2010 £ 8] DI A 5% A9 B2 BT f=4E S5 & ) 1550 3

TTRItS 5.

BRETATHREBTEREAMEZRER, REt—ES%.

mE4tE, BRE-

15 e



% — IPC 432R5 S5H AR R E

IPC 5y2k5 op I F 457 AR AR
C08G FHRR—R ANV RVEE LA S A5 21 (1) 3 o TS )
cosL ARG
I Bk — 8 L #E; AL S 7E Co8B, CO08C, CO8F, CO8G
Co8J oY, CO8H /NIy 5 Ab B
C0o8K A TEHL A = 73 A WUAE ek}
R, B P BRI, ek . e
B32B R 1P JE R T 7 b
HO1B 20, A e e i, Rl . AR/ FURE R 1 3%
HO1L e PR, SRS H AR AL & 10 s AR A3 1
HO5K EJL gl FEL B ; FEL 18 2% 1) A e B4 R 22 30 v S e AR AL D i I
SIS 20 B B 2R MR A W T ) — P R Y R 28 = o () )
B29C AT, QB AR
PG AR R AR T2, i, BRI T2, 2SR L
GO3F 2L AR L BT FH D i 2 i FH & FH % 2%
FOR,— MR G ik A AR RIEE5 7723 G Rk
C09J (18 H
PG AR AR T2, B, BRI T2, 2SR L
GO3F 2L AR L BT FH D i 2 i FH & FH % 2%
HO1B 20, A A i, el . AR/ FURD R B %
G02B ot REEAAY
WEHLEY), BNt 3. KRR R Aokl g
TS5 PR 25 R 70 9 8 SO L Y AR A A7) T £ s BT ) SRR sl i
C09D ;SR A TR 8
AL EAEILABIE B ISR S A R AN R S 7R S LA SR H
CO9K 25 i
25/14 WWEIAW UIEI 7 1 83), X B85 U1 5 IR RS JE 2K 1)
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Record 1 of 10

Patent Number(s): W0200180287-A; W0O200180287-A2; US2002019081-A1; AU200153575-A;
EP1275156-A2; KR2002089479-A; JP2003531487-W; CN1441967-A; US6825068-B2; US2005067656-
Al; CN1237623-C; US7365394-B2; KR767233-B1; EP1275156-B1; DE60139463-E

Title: Fabrication of transistor(s) e.g., thin film transistor used in electrophoretic display by utilizing
substrate containing polyphenylene polyimide

Inventor Name(s): DENIS K L; CHEN Y; DRZAIC P S; JACOBSON J M; KAZLAS P T; YU C; DENIS K; DRZAIC
P; JACOBSON J; KAZLAS P

Patent Assignee(s): E-INK CORP (EINK-Non-standard); DENIS K L (DENI-Individual); CHEN Y (CHEN-
Individual); DRZAIC P S (DRZA-Individual); JACOBSON J M (JACO-Individual); KAZLAS P T (KAZL-

Individual)

Abstract: NOVELTY - Transistor(s) is fabricated by depositing layer(s) (24, 26) of semiconductor
material on a substrate (12). The substrate comprises polyphenylene polyimide.

USE - The process is used for fabricating thin film transistor used in electrophoretic displays. It is
useful to roll-to-roll operation and to fabricate large area transistor arrays on flexible substrates.

ADVANTAGE - The process allows the use of higher processing temperature and produces
semiconductor layers of higher quality than prior art processes. The use of substrate containing
polyphenylene polyimide reduces the risk of cracking and/or delamination of the semiconductor
layer.

DESCRIPTION OF DRAWING(S) - The figure is a schematic cross-sectional view of the transistor.
Substrate (12)

Metal layer (14)

Passivating layer (18)

Layers of semiconductor material (24, 26)

Technology Focus/Extension Abstract: TECHNOLOGY FOCUS - ELECTRONICS - Preferred Process: A

passivating layer (18) is deposited on surface(s) of the substrate before the deposition of
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semiconductor material. The substrate is heated (i) at greater than 150 degreesC for at least 1
minute before the deposition of passivating layer, (ii) at greater than 250 degreesC for at least 5
hours after the deposition of passivating layer, and (iii) at greater than 250 degreesC for at least 1
hour before the deposition of semiconductor material. The deposition of semiconductor material is
performed at greater 300 degreesC on a continuous web of substrate.

TECHNOLOGY FOCUS - INORGANIC CHEMISTRY - Preferred Components: The substrate comprises
metal layer (14) having apertures on the side remote from the semiconductor material. The
semiconductor material comprises amorphous silicon which is not patterned so that the amorphous
silicon extends between the pairs of adjacent transistors. The passivating layer has a thickness of 20-
100 nm and comprises silicon dioxide and/or aluminum nitride.

TECHNOLOGY FOCUS - POLYMERS - Preferred Compound: The polyphenylene polyimide is a
derivative of biphenyl-3,3'4,4'-tetracarboxylic acid. The polyimide is a derivative of biphenyl-3,3',4,4'-
tetracarboxylic acid and alpha,omega-alkanediamine.

Record 2 of 10
Patent Number(s): US2001030549-A1; US6860009-B2

Title: Probe membrane construction for integrated circuit testing, involves patterning polyimide layer
around depressions which are created within substrate

Inventor Name(s): GLEASON R; BAYNE M A; SMITH K; LESHER T; KOXXY M

Patent Assignee(s): GLEASON R (GLEA-Individual); BAYNE M A (BAYN-Individual); SMITH K (SMIT-
Individual); LESHER T (LESH-Individual); KOXXY M (KOXX-Individual); CASCADE MICROTECH INC
(CASC-Non-standard)

Abstract: NOVELTY - Several depressions (216) are created within a substrate. A polyimide layer (220)
is patterned around the depressions and a conductive trace is connected to the polyimide layer, after
which the substrate is removed from the polyimide layer.

USE - For constructing probe assemblies for testing integrated circuits.

ADVANTAGE - The construction technique is relatively quick due to decreased number of processing
steps. Hence, reduces the construction cost. The small movement of the lower surface of the device
makes good electrical contact during testing, hence decreases the stress on the layers under the

lower surface of the device. Thereby, reducing cracking of the polyimide layers and the conductive
traces.

DESCRIPTION OF DRAWING(S) - The drawing shows a sectional view of the substrate.
depression (216)

polyimide layer (220)

Record 3 of 10
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Patent Number(s): WO200106646-A; EP1196989-A; US6788170-A; W0200106646-A1;
AU200062844-A; EP1196989-A1; CN1361939-A; JP2003505905-W; US6788170-B1; JP3740061-B2;
CN1201486-C; EP1196989-B1; DE60042486-E

Title: Resonator structure for RF filter used in mobile phone, has polyimide material layer that is
formed in peripheral region enclosing center region of piezoelectrically excitable area

Inventor Name(s): KAITILA J; YLILAMMI M; ELLAE J; KAITILAJ A; ELLJ

Patent Assignee(s): NOKIA MOBILE PHONES LTD (OYNO); NOKIA CORP (OYNO); AVAGO
TECHNOLOGIES WIRELESS IP SINGAPORE (AVAG)

Abstract: NOVELTY - The piezoelectric layer is formed in between the conductor layers that are
extended in piezoelectrically excitable area. The polyimide material layer is formed in peripheral
region that encloses the center region of piezoelectrically excitable area. Piezoelectric vibrations are
dampened effectively in peripheral region.

USE - For RF filter used in mobile phone.

ADVANTAGE - Improves response of resonator structure that is easy to manufacture. Reduces higher
order lateral frequency modes by dampening at edge of excitable area.

DETAILED DESCRIPTION - An INDEPENDENT CLAIM is also included for filter having resonator
structure.

DESCRIPTION OF DRAWING(S) - The figure shows the calculated response of resonator structure.

Record 4 of 10
Patent Number(s): US6391932-B1

Title: Preparation of porous polyimide dielectric materials for electronic components, involves
subjecting cured polyimide dielectric matrix material film to conditions which remove porogen
soluble in uncured matrix material

Inventor Name(s): GORE R H; GALLAGHER M K; IBBITSON S A
Patent Assignee(s): SHIPLEY CO LLC (SHIL)

Abstract: NOVELTY - Crosslinked polymeric porogen particles are dispersed in an uncured (B-staged)
polyimide dielectric material to form B-staged polyimide dielectric matrix material. A film of the
material is formed, cured and subjected to conditions which partially remove porogens. The porogen
particles are soluble in B-staged material, and comprise monomer capable of hydrogen-bonding with
the material, as polymerized units.

USE - Useful in electronic component manufacture to produce integrated circuits (claimed), printed

wiring boards, wireless devices and optoelectronic devices. The porous dielectric material, as thin
films, is useful as insulator, anti-reflective coating, sound barrier, thermal breaks, and optical coating.
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The porous polyimide dielectric material is also used in the fabrication of multi-level integrated
circuits, e.g., microprocessors, digital signal processors, memory chips and band pass filters.

ADVANTAGE - The method provides porous polyimide dielectric matrix material having greater
percentage of pores by volume, more uniformly dispersed pores and low dielectric constant. The
porous polyimide dielectric material is suitable for use in any application where a low refractive index
or low dielectric constant material is used. The material is also suitable for use on a variety of
substrates such as gallium arsenide, silicon-germanium, silicon-on-insulator, silicon, alumina,
aluminume-nitride, printed wiring board, flexible circuit, multi-chip module, flip chip, copper, high and
low dielectric materials, resistors and barrier layers.

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are included for the following:
(1) Porous polyimide dielectric material;

(2) Preparation of integrated circuit which involves depositing on a substrate, a layer of a
composition comprising B-staged polyimide dielectric matrix material having cross-linked polymeric
porogen particles dispersed, subjecting cured matrix material to conditions which at least partially
remove the porogen particles to form a porous polyimide dielectric material layer, patterning the
formed layer, depositing a metallic film onto the patterned layer, and planarizing a metallic film to
form an integrated circuit; and

(3) Composition comprising a B-staged polyimide dielectric matrix material and cross-linked
polymeric porogen particles.

Technology Focus/Extension Abstract: TECHNOLOGY FOCUS - ORGANIC CHEMISTRY - Preferred
Monomers: The monomer capable of hydrogen-bonding with the B-staged polyimide dielectric
matrix material is hydroxylalkyl (meth)acrylate, hydroxystyrene, primary-, secondary-, or tertiary-
aminoalkyl (meth)acrylate and/or (meth)acrylic acid.Preferred Dianhydride: The polyimide dielectric
material comprises aromatic tetracarboxylic acid dianhydride(s) and aromatic diamine(s). The
aromatic tetracarboxylic acid dianhydride is of formula (I).A = tetrasubstituted 6-20C aromatic group,
preferably a pyromellitic group, a polycyclic aromatic group such as naphthylene, a fluorenylene, a
benzofluoroenylene, an anthracenylene and halo- 1-10C alkyl- or 1-10C haloalkyl-substituted
derivatives and moieties of formula (I1).B = bond, C(R)2, CO, O, S, SO2, Si(C2H5)2 and/or N(R")2;m = 1-
10;R = H or C(R2)3;R' = H, 1-20C alkyl, 1-20C haloalkyl, 6-20C aryl or 6-20C haloaryl; andR2 = H,
fluorine or chlorine.The dianhydride is preferably chosen from 27 claimed compounds, such as
pyromellitic dianhydride and 3,6-diphenylpyromellitic dianhydride.Preferred Diamine: The aromatic
diamine is of formula (l1l) or (IV).H2N-Ar-NH2 (lll)H2N-Ar-L--Ar-NH2 (IV)Ar = aryl group chosen from
phenylene, napthylene, anthrylene, phenanthrylene, heterocyclic groups having at least one of sulfur,
nitrogen or oxygen in heterocyclic ring;L = linking group chosen from covalent bond, SO2, (CR3R4)n,
aryl, O and S;R3 and R4 = H, 1-6C alkyl, halo (1-6C) alkyl and aryl; andn = 1-10.The diamine is
preferably chosen from 43 claimed compounds such as 2-methyl (p-phenylenediamine) and 2,5-
dimethyl(p-phenylenediamine).

TECHNOLOGY FOCUS - POLYMERS - Preferred Porogen: The porogen comprises as polymerized units
one or more polymers chosen from styrene (STY)/allyl methacrylate (ALMA), 2-ethyl hexyl acrylate
(EHA)/STY/ALMA, benzylacrylate (BzA)/divinyl benzene, BzA/trimethylolpropane trimethacryalte
(TMPTMA), methyl methacrylate (MMA)/ALMA, EHA/TMPTMA, 2-ethylhexyl methacrylate
(EHMA)/TMPTMA, 2-hydroxyethyl methacrylate (HEMA)/STY/ALMA, HEMA/STY/TMPTMA,
HEMA/ALMA, MMA/HEMA/ALMA, poly(propylene glycol) methyletheracrylate having a molecular
weight of about 260 (PPGMEA260)/HEMA/trimethylolpropane triacrylate (TMPTA) or
PPGMEA260/dimethylaminoethyl methacrylate (EMAEMA)/TMPTA.
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EXAMPLE - Porogens compatible with polyimide dielectric matrix material was prepared using the
monomer composition of poly(propyleneglycol) methyletheracrylate having a molecular weight of
about 260, 2-hydroxyethyl methacrylate and trimethylol propane triacrylate in the ratio of 10/80/10.
The compatibility of the prepared porogen sample in B-staged aromatic polyimide dielectric matrix
material in N-methyl pyrrolidinone was determined. The B-staged polyimide material was Pyralin PI-
2808. The porogen was substantially compatible with polyimide dielectric matrix material and the
film compatibility was also good.

Record 5 of 10

Patent Number(s): US6565928-B1; JP2000323471-A; US6284044-B1; US2001041229-A1; US6565928-
B2

Title: Polyimide film forming method for semiconductor device manufacture, involves solidifying film
on peripheral edge portion of wafer, after removing film formed on circumferential portion of wafer

Inventor Name(s): SAKAMOTO Y; YAEGASHI H

Patent Assignee(s): TOKYO ELECTRON LTD (TKEL); SAKAMOTO Y (SAKA-Individual); YAEGASHI H
(YAEG-Individual)

Abstract: NOVELTY - The polyimide liquid is supplied on wafer (W) to form polyimide film (P) of
predetermined thickness on its surface. Then, the film formed on circumferential portion of wafer is
removed by supplying clean liquid and irradiating the surface using laser beam. After which, film on
the edge of peripheral portion of wafer is solidified.

USE - For semiconductor device manufacture.

ADVANTAGE - Prevents drying of process liquid in center portion of wafer, and flow of liquid into the
circumference part of wafer, even when wafer is moved.

DETAILED DESCRIPTION - An INDEPENDENT CLAIM is also included for polyimide film forming
apparatus.

DESCRIPTION OF DRAWING(S) - The figure shows the sketchy explanatory diagram of film forming
apparatus.

Wafer (W)

Polyimide film (P)

Record 6 of 10
Patent Number(s): WO200109948-A; EP1198835-A; W0200109948-A1; AU200067546-A;

US6287940-B1; EP1198835-A1; KR2002020954-A; CN1377512-A; JP2003506871-W; KR704249-B1;
IN200200147-P1; CA2381081-C
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Title: Wafer attachment process used for forming bolometer involves forming two wafers with
connections on surfaces, bonding wafer surfaces with polyimide layers, etching holes through
polyimide layers and sputtering conductive material into holes

Inventor Name(s): COLE B E; RIDLEY J A; HIGASHIR E

Patent Assignee(s): HONEYWELL INC (HONE); HONEYWELL INT INC (HONE)

Abstract: NOVELTY - Dual wafer attachment process involves forming two wafers having connections
on their surfaces, applying polyimide layers on the wafers, bonding the wafers through the two
polyimide layers under pressure and heat, etching holes through the polyimide layers down to sets of
respective connections and sputtering a conductive material into the holes so as to make contact to
the sets of connections.

USE - The process can be used for bonding a wafer having high temperature thermal sensor on its
surface to a wafer having low temperature complementary metal oxide semiconductor (CMOS)
electronics on its surface. The process is used for forming a bolometer.

ADVANTAGE - The process provides a good method for bonding a microstructure with a single or
multilayer material which is crystalline or amorphous, while incorporating the materials having a
temperature coefficient of resistance that range from a typical value of 2%/C to a high value of
3.5%/C on the wafers. The temperature coefficient of resistance (TCR) may be measured at a value of
12%/C on bulk substrates with much lower 1/f (k = 10 to the power -14) noise than VOx (vanadium
oxide) (k = 10 to the power -13) films. The material may be thinned after wafer removal to improve

performance with lower mass.

DETAILED DESCRIPTION - Process for attaching first and second wafers, at least one wafer having a
microstructure comprises:

(a) making a first wafer having low-temperature microelectronics, having a first set of connections;

(b) making a second wafer at a high temperature having a second set of connections mirrored to
match the first set of connections;

(c) applying polyimide layers on the topsides of the first and second wafers;

(d) soft baking the wafers;

(e) facing the topsides of the wafers with each other;

() aligning the wafers to each other;

(g) bonding the wafers together under a pressure at a temperature in a non-oxidizing environment;
(h) etching holes through the polyimide layers down to sets of respective connections; and

(i) sputtering a conductive material into the holes so as to make contact to the sets of connections.

Record 7 of 10
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Patent Number(s): US6213995-B1

Title: Flexible tube for use as medical electrode catheter comprises inner and outer wall layers
comprising polyimide matrix, with inner layer containing number of braid elements

Inventor Name(s): STEEN B; DANIEL S

Patent Assignee(s): PHELPS DODGE HIGH PERFORMANCE CONDUCTORS (PHEL)

Abstract: NOVELTY - The flexible tube comprises inner wall layer (12) defining lumen (13) and outer
wall layer (32), with both layers made of polyimide matrix. Inner wall has number of braid elements
(BE) (14) forming a braid (16) over length of inner wall. BE includes at least two signal transmitting

elements (STE) (18) and at least one non-conductive element having strength greater than STE.

USE - For use as medical electrode catheter used to electrically stimulate and/or monitor the heart
and to modify the heart tissue.

ADVANTAGE - The flexible tubing has the capacity of transmitting signals along its length and also has
desirable structural properties. The structural elements provide a degree of torsional stiffness, kink
resistance, luminal rigidity, tensile and compressive strength, hoop strength and scrap resistance to

the catheter.

DETAILED DESCRIPTION - Each of STE is individually coated and criss-crossed with each other within
braid.

DESCRIPTION OF DRAWING(S) - The figure shows partially cut-away perspective view of flexible
tubing.

Inner wall layer (12)

Lumen (13)

Braid elements (14)

Braid (16)

Signal transmitting elements (18)

Outer wall layer (32)

Record 8 of 10

Patent Number(s): US6256882-B1

Title: Membrane probe constructing method for integrated circuit testing, involves forming
polyimide layer over conductive material formed in depression of substrate, after which the

substrate is removed

Inventor Name(s): GLEASON R; BAYNE M A; SMITH K; LESHER T; KOXXY M
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Patent Assignee(s): CASCADE MICROTECH INC (CASC-Non-standard)

Abstract: NOVELTY - Conductive material made of nickel and rhodium is deposited in the depression
formed in a substrate. A polyimide layer is formed over the material after connecting the conducting
material with trace. After completion of the polyimide layer formation, the substrate is removed
from the material.

USE - For testing integrated circuit.

ADVANTAGE - Quickens construction of probe, because of decreased number of processing steps,
thus cost is saved.

DESCRIPTION OF DRAWING(S) - The figure shows the pictorial view of dimpling tool.

Record 9 of 10
Patent Number(s): US2003213580-A1; US6827128-B2

Title: Flexible microchannel heat exchanger for, e.g. laptop computer cooling, includes channel layer
formed from heat-sealable polyimide material and having fluid flow microchannels connected with
fluid distribution channels of header layer

Inventor Name(s): PHILPOTT M |; SHANNON M A; SELBY J C
Patent Assignee(s): UNIV ILLINOIS (UNII); UNIV ILLINOIS FOUND (UNII)

Abstract: NOVELTY - A flexible microchannel heat exchanger includes a header layer formed from
heat-sealable polyimide material and having fluid distribution microchannels and a channel layer
formed from heat-sealable polyimide and heat-sealed to a header layer. The channel layer includes a
fluid flow microchannels connected with the fluid distribution channels and oriented differently than
the fluid distribution channels.

USE - For laptop computer cooling, car seat heating and cooling, or compact heat exchangers.

ADVANTAGE - The fluid flow microchannels are aligned in multiple orientation and permit use of
flexible material without sagging the channel and provides uniform fluid flows.

DETAILED DESCRIPTION - A flexible microchannel heat exchanger comprises a device interface layer
having inlet and outlet holes (26, 28) and formed from a first heat-sealable polyimide material and a
header layer formed from a second heat-sealable polyimide material and heat-sealed to the device
interface layer. The header layer has ports (30) aligned with the inlet and outlet holes and fluid
distribution microchannels (24) connected with the ports. A channel layer formed from the second
heat-sealable polyimide material is heat-sealed to the header layer. It has fluid flow microchannels
connected with the fluid distribution channels and oriented differently than the fluid distribution
channels. A cap layer formed from the first heat-sealable polyimide material and heat sealed to the
channel layer. An INDEPENDENT CLAIM is also included for a method for forming a flexible
microchannel heat exchanger comprising mechanically patterning heat-sealable polyimide sheets to
define separate device interface, header, channel layers; preparing the patterned sheets for
lamination bonding; and laminating the patterned sheets together with a cap layer.
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DESCRIPTION OF DRAWING(S) - The figure is an exploded schematic view of mesoscopic heat
exchanger.

Microchannels (24)

Holes (26, 28)

Ports (30)

Waist (31)

Set of microchannels (36, 38)

Technology Focus/Extension Abstract: TECHNOLOGY FOCUS - MECHANICAL ENGINEERING - Preferred
Component: The microchannels in the channel layer have an overall hourglass-like shape whose
waist (31) aligns with the ports in the header layer. The connection between microchannels in the
header layer and the channel layer is where ends of microchannels in the channel layer intersect
microchannels in the header layer. The microchannels or sets of microchannels (36, 38) in the
channel layer, which are far from the ports intersect more microchannels in the header layer than
microchannels or sets of microchannels in the channel layer that are closer to the ports. Preferred
Parameter: The microchannels in the channel layer have a plurality of lengths. The header and
channel layers are thicker than the device interface and cap layers. Preferred Method: The method
includes cutting the heat-sealable polyimide sheet and mounting the sheets on a carrier before the
patterning step, and applying a platen separator to the cap layer and the device interlayer prior to
the lamination step. The cutting step is performed by a computer controlled knife cutting conducted
according to a three-dimensional solid model. The preparing step involves solvent degreasing,
scrubbing, rinsing, drying and dehydrating.

TECHNOLOGY FOCUS - POLYMERS - Preferred Property: The first heat-sealable polyimide material
has a greater glass transition temperature than the second heat-sealable polyimide material. It has a
core having the greater glass transition temperature. Preferred Material: The first and second heat-
sealable polyimide materials are Kaptona EKJ and Kaptona KJ DuPont, respectively.

Record 10 of 10

Patent Number(s): EP1311038-A3; EP1311038-A2; US2003092320-A1; CA2406428-A1;
JP2003187920-A; CN1419320-A; KR2003040078-A; US6848944-B2; US2005118869-A1; EP1311038-
B1; DE60213053-E; DE60213053-T2; CN1305179-C; US7310875-B2; TW566681-U

Title: Electrical connector for high-speed communication, has phosphor bronze ground plane plated
and etched on planar polyimide dielectric

Inventor Name(s): EVANS R F; EVINS R F; EVANS R F, US

Patent Assignee(s): FCI (FRAT); EVANS R F (EVAN-Individual); FCl AMERICAS TECHNOLOGY INC (FRAT);
FCI FRAMATOME CONNECTORS INT (FRAT); FCI FRANCE CHIRURGIE INSTR SA (ZEIS)

Abstract: NOVELTY - A phosphor bronze ground plane is plated and etched on planar polyimide
dielectric. A signal conductor is positioned on opposing planar surface of the dielectric.
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USE - For high-speed communication, for establishing signal connections between electronic devices.
ADVANTAGE - The electronic devices having mating surfaces orthogonal to each other are connected
easily with improved reliability. The electrical connectors are manufactured easily at reduced
assembly time by plating and etching conductors on the dielectric, thereby eliminating overmolding
time.

DETAILED DESCRIPTION - INDEPENDENT CLAIMS are also included for the following:

(1) electrical interconnection system; and

(2) electrical connector manufacturing method.

DESCRIPTION OF DRAWING(S) - The figure shows a perspective view of the electrical connector.

k= HFHTEHFIR

Record 1 of 17
Patent Number(s): CN101343362-A

Title: New polyimide resin for metal foil laminated board used in packaging substrate of super-large
scale integrated circuit

Inventor Name(s): FAN L; XU H; YANG H; YANG S
Patent Assignee(s): CHINESE ACAD SCI CHEM INST (CSCl)
Abstract: NOVELTY - A polyimide resin is new.

USE - Polyimide resin for metal foil laminated board (claimed) used in packaging substrate of super-
large scale integrated circuit.

ADVANTAGE - The polyimide resin has excellent heat resistance, high mechanical property, low
dielectric constant and loss, high electric insulation property and low hydroscopic property.

DETAILED DESCRIPTION - A polyimide resin of formula () is new.

R=one or more of 7 benzene containing compounds, e.g. compounds of formulae (1-5);

X1, X2=dianhydride group;

Ar'=one or more of 21 benzene containing compounds, e.g. compounds of formulae (1-5);
T=end-capping agent containing end-capping group including aniline, phthalic anhydride, 4-
phenylacetylene phthalic anhydride, 4-phenylacetylene aniline or 5-norbornene-2,3-dicarboxylic acid
anhydride; and

m, n=1-100.

INDEPENDENT CLAIMS are included for:
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(1) method for preparing the polyimide resin;
(2) a polyamic acid formula (1);

(3) a method for preparing the polyamic acid comprising adding the tetrabasic acid dianhydride
monomer and the end-capping agent into the organic solution of diamine monomer to obtain the
polyamic acid after the reaction;

(4) a metal foil laminated board comprising the polyimide resin, fiber reinforced material and metal
foil layer; and

(5) a method for preparing the metal foil laminated board comprising dipping the fiber reinforced
material in the organic solution of the polyamic acid and raising temperature, when the temperature
is 80-200 degrees C, the temperature is raised at 40 degrees C for 0.1-2.5 hours, and keeping the
temperature for 0.1-2 hours when the temperature is raised to 250 degrees C, and then obtaining
the prepreg after the reaction; laminating the prepreg, and covering the metal foil layer at one side
or two sides of the prepreg to obtain the metal foil laminated board after heat pressing.

Technology Focus/Extension Abstract: TECHNOLOGY FOCUS - CERAMICS AND GLASS - Preferred
Material: The fiber reinforced material is E-type glass fiber cloth.

TECHNOLOGY FOCUS - METALLURGY - Preferred Material: The metal foil layer is copper foil layer,
aluminum foil layer, silver foil layer or copper-nickel alloy foil layer.

TECHNOLOGY FOCUS - ORGANIC CHEMISTRY - Preparation (Claimed): The polyimide resin is prepared
by adding catalyst and dehydrating agent into the polyamic acid solution to obtain the polyimide
resin after the reaction, where the catalyst is pyridine, fatty amine, hydroxypyridine, aminopyridine
and/or p-toluene sulfonic acid, and the dehydrating agent is acetic anhydride, glacial acetic acid,
thionyl chloride, trifluoroacetic anhydride, benzoic anhydride, propionic anhydride and/or butyric
anhydride. Preferred Component: The tetrabasic acid dianhydride monomer is 3,3',4,4'-diphenyl
ketone tetrabasic acid dianhydride, 4,4"-oxyphthalic anhydride, 3,3',4,4'-diphenylsulfone tetrabasic
acid dianhydride, 2,2-bis(3',4'-dicarboxylic acid phenyl)hexafluoropropane dianhydride,
trifluoromethyl phenyl-1,1'-bis(3',4'-dicarboxylic acid phenyl)methane dianhydride, 3,3',4,4'-diphenyl
tetrabasic acid dianhydride, 2,3,3',4'-diphenyl tetrabasic acid dianhydride, 4,4'-bis(dicarboxylic acid
phenoxyl)phenylene dianhydride or 2,2-bis(4-(3,4-dicarboxylic acid phenoxyl)phenyl)-propane
dianhydride. The diamine monomer is 1,4-bis(4'-amino-2'-trifluoromethyl phenoxyl)benzene, 1,3-
bis(4'-amino-2'-trifluoromethyl phenoxyl)benzene, 4,4'-bis(4-amido-2-trifluoromethyl
phenoxyl)diphenyl, 4,4'-bis(3-amido-5-trifluoromethyl phenoxyl)diphenyl, 2-(p- trifluoromethyl
phenyl)-1,4-bis(4'-amino-2'-trifluoromethyl phenoxyl)benzene, 2-(m-trifluoromethyl phenyl)-1,4-
bis(4'-amino-2'-trifluoromethyl phenoxyl)benzene, 3,3',5,5'-tetramethyl-4,4'-bis(4-amido-2-
trifluoromethyl phenoxyl)diphenyl, 2,6-bitertiary butyl-1,4-bis(4'-amino-2'-trifluoromethyl
phenoxyl)benzene, p-phenylene diamine, m-phenylene diamine, 4,4'-oxydiphenylamine, 3,4'-
oxydiphenylamine, 4,4'-diamine diphenylmethane, 4,4'-diamino diphenyl, 2,2-bis(4-(amino
phenoxyl)phenyl)sulfone, 4,4-bis(4-amino phenoxyl)benzophenone, 1,3-bis(3-amino
phenoxyl)benzene, 1,3-bis(4-amino phenoxyl) benzene, 1,4-bis(4-amino phenoxyl)benzene, 2,2-
trifluoromethyl-4,4-diamine diphenyl, 4,4'-di(4-amino phenoxyl)phenoxyl or 2,2-bis(4-amino
phenyl)hexafluoropropane. The weight ratio of the tetrabasic acid dianhydride, the diamine
monomer and the end-capping agent is 100:20-500:0-40. The end-capping agent is aniline, phthalic
anhydride, 4-phenylacetylene phthalic anhydride, 4-phenylacetylene aniline or 5-norbornene-2,3-
dicarboxylic acid anhydride. In the organic solution of diamine monomer, the organic solvent is
random proportion of N-methyl-2-ketopyrrolidine, metacresol, N,N-dimethyl acetamide and/or N,N-
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dimethyl formamide. The catalyst is pyridine and/or trimethylamine. The dehydrating agent is acetic
anhydride. The polyamic acid solution is 10-30 mass%. The mass ratio of polyamic acid solution,
catalyst and dehydrating agent is 100:20-90:10-90. In the polyamic acid solution, the solvent is N-
methyl-2-ketopyrrolidine, metacresol, N,N-dimethyl acetamide and/or N,N-dimethyl formamide.
Toluene and isoquinoline are added into the polyamic acid solution to obtain the polyimide resin
after the reaction at 150-200 degrees C for 4-24 hours. The mass ratio of polyamic acid solution,
toluene and isoquinoline is 100:20-20:0.01-0.5. Preferred Method: The method comprises coating
the polyamic acid on the flat slab uniformly and then raising temperature. When the reaction is at
80-200 degrees C, the temperature is raised to 40 degrees C for greater than or equal to 0.1-2.5
hours, and keeping the temperature for 0.1-2 hours when the temperature is raised to 250 degrees C,
and then obtaining the polyimide resin after the reaction. Preferred Condition: In the preparation of
polyamic acid, the reaction is carried out at 20-50 degrees C for 0.5-25 hours. In the preparation of
polyimide resin, the reaction is carried out at 5-70, preferably 10-60 degrees C for 1-25, preferably 2-
20 hours. The heat pressing is carried out at 260-360 degrees C and 1-6 MPa for 10-60 minutes.

TECHNOLOGY FOCUS - POLYMERS - Preferred Component: The mass ratio of polyimide resin and
fiber reinforced material is 30-60:40-65. Preferred Property: The polyimide resin has a number
average molecular weight of 10000-80000, preferably 15000-60000, and viscosity of 0.5-1.2 dl/g.

Record 2 of 17

Patent Number(s): CN1676548-A; CN1320060-C

Title: Short-fiber reinforced polyimide composite material, and its preparing method and use
Inventor Name(s): YANG S; CHEN J; FAN L

Patent Assignee(s): CHINESE ACAD SCI CHEM INST (CSCl)

Abstract: NOVELTY - This invention disclose a staple fiber reinforcing Pl compound material, which
comprises 1) staple fiber comprises carbon fiber, graphite fiber, glass fiber, quartz fiber, Kevlar fiber
and its mixtureof any proportion; 2) functional additive includes graphite powder, molybdenum
disulfide powder, PTFE powder, bronze powder, Al powder, FeO2 powder, silica, inorganic whiskers,
mould discharging agent, carbon powder and its mixture of any proportions; and 3) Pl under 1-
10MPa pressure through heat solidification technique (less than 350deg.C). The compound of this
invention has high heat endurance, good mechanic performance, wearing endurance and self-
lubrication. It can be wide used in the fields of electric mechanism, mine mechanism, spin
mechanism, chemical mechanism, medical mechanism and automobile mechanism and aviation
mechanism.

Record 3 of 17
Patent Number(s): CN101735116-A

Title: New sulfonated aromatic diamine used for preparing sulfonated polyimide proton exchange
film materials for fuel cells, preferably direct methanol fuel cells

Inventor Name(s): FAN L; SUN F; YANG S
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Patent Assignee(s): CHINESE ACAD SCI CHEM INST (CHSC-Non-standard)
Abstract: NOVELTY - Sulfonated aromatic diamine (1) or (l1), is new.

USE - Compound (1) is used for for preparing sulfonated polyimide (ll) resi, which is used for
preparing proton exchange film materials (all claimed) for fuel cells, preferably direct methanol fuel
cells.

ADVANTAGE - The compound is easy to prepare; has good solubility and film forming property,
excellent thermal stability and lower methanol permeability; and makes film have good proton
conduction characteristic.

DETAILED DESCRIPTION - Sulfonated aromatic diamine of formula (1) is new.
A, D, E, G, J = sulfonic radical or H;

R1=0,S, -C( = 0)-, or formulae (i)-(iii);

Ar" = groups of formulae (iv)-(v);

Ar' = groups of formulae (vi)-(xiii);and

m:n = 0.5-8:1.

x=1or 2;and

y=0or1l.

Provided that A, D, E, G and J are not hydrogen at the same time. INDEPENDENT CLAIMS are included
for:

(1) preparation of (1);
(2) sulfonated polyimide resin of formula (I1); and
(3)preparation of (l1).

Technology Focus/Extension Abstract: TECHNOLOGY FOCUS - ORGANIC CHEMISTRY - Preparation
(claimed): Compound () is prepared by mixing (pts.wt.) trifluoroacetate compound (15-50),
magnesium powder (10-30), substituted halobenzene (5-20) and tetrahydrofuran (200-500); stirring
the mixture at room temperature for 1-4 hours; heating the mixture at 60-70 degrees C for 1-4 hours;
cooling at room temperature; adding hydrochloric acid (10-30 wt.%); collecting formed organic phase;
rectifying the organic phase; mixing (pts.wt.) rectification product (5-15), aniline (30-150) and an
aniline salt (10-30); heating the mixture at 180-190 degrees C for 10-28 hours; cooling to room
temperature; adding water (10-20 wt.%); distilling for 4-10 hours; washing obtained sediment; drying;
recrystallizing using ethanol aqueous solution; dissolving obtained crystals in concentrated sulfuric
acid having a concentration of 98% under the protection of ice-water bath; adding (pts.wt.) fuming
sulfuric acid (30-100) and sulfur trioxide (10-50) to the reaction product (5-15); reacting at O degrees
C for 0.5-2 hours; reacting at 40-100 degrees C for 5-20 hours; pouring ice water to obtain the solid
sediment; filtering; dissolving obtained filter cake in water (10-20 wt.%); filtering; titrating the filtrate
with diluted acid having a concentration of 10-30% to obtain the solid sediment; filtering; washing
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separated filter cake; and dryingCompound (ll) is prepared by dissolving (pts.wt.) non-sulfonated
aromatic diamine (1-10) and triethylamine (2-30) in an organic solvent in the presence of inert gas;
adding (pts.wt.) naphthaline-containing dianhydride (2-20) and phenylformic acid (2-30) as
dehydration catalyst; heating the mixture at 80-120 degrees C for 4-8 hours; heating further at 160-
200 degrees C for 12-48 hours; cooling; pouring acetone to obtain fibroid sediment; filtering; washing
separated filter cake; filtering; and drying.Preferred Components: The trifluoroacetate compound is
potassium trifluoroacetate, lithium trifluoroacetate, sodium trifluoroacetate, magnesium
trifluoroacetate and/or aluminum trifluoroacetate.The substituted halobenzene is 4-fluorodiphenyl
ether, 4-chlorodiphenyl ether, 4-bromodiphenyl ether, 4-fluorodiphenyl sulfide, 4-chlorodiphenyl
sulfide, 4-bromodiphenyl sulfide, 4-fluorodiphenyl ketone, 4-chlorodiphenyl ketone, 4-
bromodiphenyl ketone, 1-fluoro-(4'-(4"-phenoxy)-phenoxy)benzene, 1-chloro-(4'-(4"-phenoxy)-
phenoxy)benzene, 1-bromo-(4'-(4"-phenoxy)-phenoxy)benzene, 1-fluoro-(4'-(4"'-
thiophenyl)thiophenyl)benzene, 1-chloro-(4'-(4"-thiophenyl)thiophenyl)benzene, 1-bromo-(4'-(4"'-
thiophenyl)thiophenyl)benzene, 4-fluorobiphenyl, 4-chlorobiphenyl, 4-bromobiphenyl, 1-
phenylmethyl-4-fluorobenzene, 1-phenylmethyl-4-chlorobenzene or 1-phenylmethyl-4-
bromobenzene.The aniline salt is formed by the reaction of aniline, and methane sulfonic acid, p-
toluenesulfonic acid, trifluoromethanesulfonic acid, trifluoroacetic acid, hydrochloric acid or nitric
acid.The non-sulfonated aromatic diamine is 1,4-di(4'-aminophenoxy)benzene, 4,4'-di(4'-
aminophenoxy)biphenyl, 1,4-di(4'-amino-2'-trifluoromethylphenoxy)benzene, 4,4'-di(4'-amino-2'-
trifluoromethylphenoxy)biphenyl, 2,2'-di(trifluoromethyl)-4,4'-diaminobiphenyl, 2,2'-
hexafluoropropane-4,4'-diaminobenzene, 4,4'-diaminosulfobenzide and/or di(4-(3-
aminophenoxy)phenyl)sulfone. The naphthaline-containing dianhydride is 1,4,5,8-naphthaline
tetracarboxylic acid dianhydride and/or 4,4'-binaphthalin-1,1',8,8'-tetraacid dianhydride.The organic
solvent is methyl phenol, N-methyl pyrrolidone or N,N-ammonium dimethylacetate.

Record 4 of 17
Patent Number(s): CN101654518-A

Title: New polyimide resin for use in preparing polyimide resin-based composite material used for
preparing high temperature resistant parts in fields of aviation, space flight and space technologies

Inventor Name(s): FAN L; JI M; QU X; YANG S
Patent Assignee(s): CHINESE ACAD SCI CHEM INST (CSCl)
Abstract: NOVELTY - A polyimide resin is new.

USE - A polyimide resin for use in preparing polyimide resin-based composite material (claimed) used
for preparing high temperature resistant parts in fields of aviation, space flight and space
technologies.

ADVANTAGE - The number-average molecular weight of polyimide resin is 1000-9000. The polyimide
resin is processed by heat treatment to obtain resin molding powder having low melt viscosity and to
obtain pure resin mold with high mechanical property and good heat resistance after heat treatment.
The polyimide resin is suitable for dipping carbon fiber, glass fiber and aramid fiber to prepare pre-
impregnated material having good shape processing performance. The composite material has low
porosity, high mechanical property and good heat resistance, and can be used for long time at 350-
370 degrees C.
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DETAILED DESCRIPTION - A polyimide resin of formula (1) is new.

Ar'=one or more of 3 groups e.g. formula (a);

R1=one or more of 20 groups e.g. formula (b);

R2=-C(=0)-, -O- or -C(CF3)(CF3)-;

m=1-20;and

n=0.01-6.

An INDEPENDENT CLAIM is included for preparation of polyimide resin (I).

Technology Focus/Extension Abstract: TECHNOLOGY FOCUS - ORGANIC CHEMISTRY - Preferred
Components: The organic fatty alcohol solvent comprises methanol, ethanol, propanol, isopropanol,
n-butanol, isobutanol, n-amyl alcohol, iso-amyl alcohol and/or tert-butanol; or mixture of alcohol and
acetone, tetrahydrofuran, dioxane, benzene, toluene, chloroform and/or dichloromethane. Preferred
Composition: The weight ratio of end-capping agent to organic fatty alcohol solvent is 5-60:5-600.
The weight ratio of aromatic tetracid dianhydride to organic fatty alcohol solvent is 100:60-1200. The
weight ratio of aromatic diamine to organic fatty alcohol solvent is 30-150:10-800.

TECHNOLOGY FOCUS - POLYMERS - Preparation (claimed): The polyimide resin (I) is prepared by:(A)
esterifying end-capping agent of formula (1) and organic fatty alcohol solvent to obtain end-capping
agent-monoacid monoester solution;(B) esterifying aromatic tetracid dianhydride and organic fatty
alcohol solvent to obtain aromatic tetracid diester solution; and(C) dissolving aromatic diamine in
organic fatty alcohol solvent, and adding end-capping agent-monoacid monoester solution and
aromatic tetracid diester solution to obtain polyimide resin solution.The aromatic tetracid
dianhydride is mixture of two aromatic tetracid dianhydrides, where first aromatic tetracid
dianhydride comprises one or more of 3 compounds e.g. formula (A1), and second aromatic tetracid
dianhydride comprises one or more of 3 compounds e.g. formula (B1). The aromatic diamine
comprises one or more of 20 compounds e.g. p-phenylenediamine, m-phenylenediamine, 4,4'-
diaminobiphenyl or diamine compound of formula (d). The weight ratio of first to second aromatic
tetracid dianhydride is 100:1-30. The weight ratio of end-capping agent to aromatic tetracid
dianhydride to aromatic diamine is 5-80:100:30-150. Preferred Method: The step (C) is carried out at
5-40 degrees C for 1-10 hours. Esterification is processed under heating refluxing condition at 65-140
degrees C for 1-6 hours. The method further comprises heating polyimide resin solution to obtain
solid polyimide resin.

Record 5 of 17
Patent Number(s): CN101602856-A

Title: Novel polyimide resin for forming carbon fiber reinforced resin matrix composite material, has
having phenylacetylene naphthalic anhydride group at terminal

Inventor Name(s): FAN L; YANG S; YANG Y

Patent Assignee(s): CHINESE ACAD SCI CHEM INST (CSCl)

31e



Abstract: NOVELTY - A polyimide resin having phenylacetylene naphthalic anhydride group at
terminal (1) is new.

USE - Novel polyimide resin having phenylacetylene naphthalic anhydride is used for forming carbon
fiber reinforced resin matrix composite material (claimed), aerospace and aircraft.

ADVANTAGE - The polyimide resin is heat-cured even at low temperature.

DETAILED DESCRIPTION - A polyimide resin having phenylacetylene naphthalic anhydride group at
terminal of formula (1) is new.

R1-R5=H, fluoro, trifluoromethyl, methyl, ethyl, methoxy, phenyl or phenoxy;
R1'=group formed by m aromatic diamine molecule;

R2'=group formed by n aromatic dianhydride molecule;

m=1-11;and

n=1-10.

The pyrrolidine-2,5-dione ring of polyimide resin (1) on both side of R2'may be directly connected.
INDEPENDENT CLAIMS are included for the following:

(1) preparation of polyimide resin having phenylacetylene naphthalic anhydride (1); and

(2) usage of polyimide resin having phenylacetylene naphthalic anhydride (1), which involves
weaving carbon fiber or glass fiber to prefabricated component, adding the prefabricated component
into a closed mold, heating, melting, forming low-viscosity melt, injecting the melt to the mold,
injecting the polyimide resin, heating at 310-370 degrees C for 1-2 hours, curing and cooling and
obtaining carbon fiber reinforced resin matrix composite material.

Technology Focus/Extension Abstract: TECHNOLOGY FOCUS - POLYMERS - Preparation Claimed: An
aromatic diamine (in mol parts) (1-11) is added to an organic solvent in presence of nitrogen, the
aromatic diamine is dissolved, aromatic dianhydride (0-10) is added, reacted at room temperature
for 1-10 hours and phenylacetylene naphthalic anhydride (2) of formula (ll1) as terminal agent is
added, to obtain reaction mixture. Then, the reaction mixture is heated at 30-150 degrees C for 1-10
hours, to obtain organic solution of polyamide acid prepolymer. The, inert aromatic solvent is added,
the temperature is increased to reflux, water is removed using water separating device, the
temperature is further increased to separate the inert aromatic solvent, and the reaction solution is
deposited into inert solvent, to obtain deposited product. The obtained deposited product is washed
and dried, to obtain polyimide resin having phenylacetylene naphthalic anhydride at terminal. The
content of aromatic diamine, aromatic dianhydride and phenylacetylene naphthalic anhydride in the
solution is 5-60 weight%. Preferred Compounds: The organic solvent is chosen from N,N-
dimethylformamide, N,N-dimethylacetamide, N-methyl-2-pyrrolidone and/or metacresol. The
aromatic diamine is chosen from 3,4'-diaminodiphenyl ether, 4,4'-diaminodiphenyl ether, 1,3-di(4-
aminophenoxy)phenyl, 1,4-di(4-aminophenoxy)phenyl, 4,4'-diaminodiphenyl methane, 4,4'-di(4-
amino-2-trifluoromethylphenoxy)phenyl, 4,4'-di(4-aminophenoxy)biphenyl, 4, 4'-di(4-amido amino-
2-trifluoromethylphenoxy)biphenyl, 4,4'-diamino-2,2'-trifluoromethyl-biphenyl, phenylene diamine
and/or meta-phenylenediamine. The aromatic dianhydride is chosen from 3,3',4,4'-biphenyl
tetracarboxylic dianhydride, 2,3,3',4'-biphenyl tetracarboxylic dianhydride, 3,3',4,4'-
dimethylphenoxy-tetracarboxylic dianhydride, 3,3',4,4'-benzophenone tetracarboxylic dianhydride
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and/or 4,4'-(hexafluoroisopropyl). The inert aromatic solvent is chosen from methylbenzene, 1,3-
dimethylbenzene, 1,4-dimethylbenzene, 1,3-diethylbenzene, 1,4-diethylbenzene and/or 1-methyl-2-
ethyl benzene. The inert solvent is chosen from water, methanol, ethanol, propanol, isopropanoal,
acetone, tetrahydrofuran and dioxane.

Preferred Definitions:

R1'=x aromatic diamine chosen from 3,4'-diaminodiphenyl ether, 4,4'-diaminodiphenyl ether, 1,3-
di(4-aminophenoxy)phenyl, 1,4-di(4-aminophenoxy)phenyl, 4,4'-diaminodiphenyl methane, 4,4'-di(4-
amino-2-trifluoromethylphenoxy)phenyl, 4,4'-di(4-aminophenoxy)biphenyl, 4,4'-di(4-amido-amino-2-
trifluoromethylphenoxy)biphenyl, 4,4'-diamino-2,2'-trifluoromethyl-biphenyl, phenylene diamine
and meta-phenylenediamine;

X=m or less;

R2'=y aromatic dianhydride chosen form 3,3',4,4'-biphenyl tetracarboxylic dianhydride, 2,3,3',4'-
biphenyl tetracarboxylic dianhydride, 3,3',4,4'-dimethylphenoxy-tetracarboxylic dianhydride,
3,3',4,4'-benzophenone tetracarboxylic dianhydride, 4,4'-(hexafluoroisopropyl) and 1,2,4,5-benzene

tetramellitic anhydride;and

y=1-6 or n or less.

Record 6 of 17
Patent Number(s): CN101560371-A

Title: New polyimide adhesive for binding high temperature resistant parts used in the fields of
aviation, aerospace, precise machine and petrochemical industry

Inventor Name(s): FAN L; NIE H; SUN H; YANG S
Patent Assignee(s): CHINESE ACAD SCI CHEM INST (CSCl)
Abstract: NOVELTY - A polyimide adhesive is new.

USE - A polyimide adhesive for binding high temperature resistant parts used in the fields of aviation,
aerospace, precise machine and petrochemical industry.

ADVANTAGE - The polyimide adhesive has excellent heat resistance, binding performance, high solid
content and good storage stability.

DETAILED DESCRIPTION - A polyimide adhesive of formula (l) is new.
R1, R1'=one or more of 12 compounds, e.g. formulae (a) and (b);
R2, R2'=-0-, -C(=0)- or -S(=0)(=0)-;

x=1;

y=0-1
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n=1-15.
An INDEPENDENT CLAIM is included for preparation of polyimide adhesive.

Technology Focus/Extension Abstract: TECHNOLOGY FOCUS - ORGANIC CHEMISTRY - Preferred
Components: The organic solvent comprises N-methylpyrrolidone, N,N-dimethylformamide, N,N-
dimethylacetamide, dimethyl sulfoxide, tetrahydrofuran and/or m-cresol. The aromatic diamine
comprises 1,4-bis(4'-amino-2'-trifluoromethyl-phenoxy)benzene, 4,4'-bis(4'-amino-2'-
trifluoromethyl-phenoxy)biphenyl, 4,4'-diaminodiphenyl sulfone, 3,3'-diaminodiphenyl sulfone, 4,4'-
diaminotoluene ketone, 1,3-bis(4'-aminophenoxy)benzene, 1,3-bis(3'-aminophenoxy)benzene, 4,4'-
diaminodiphenyl ether, 3,4'-diaminodiphenyl ether, p-phenylenediamine and/or m-
phenylenediamine. The aromatic tetracarboxylic dianhydride comprises dianisole-3,3',4,4'-
tetracarboxylic dianhydride, diphenylketone-3,3',4,4'-tetracarboxylic dianhydride and/or
diphenylsulfone-3,3',4,4'-tetracarboxylic dianhydride. The end-capping agent is 4-
phenylethynylphthalic anhydride. Preferred Composition: The aromatic diamine is 15-250 pts.wt.;
the aromatic tetracarboxylic dianhydride is 50-400 pts.wt.; the end-capping agent is 5-100 pts.wt.;
and the organic solvent is 400-2000 pts.wt.; and the toluene is 50-400 pts.wt..

TECHNOLOGY FOCUS - POLYMERS - Preparation (claimed): The polyimide adhesive is prepared by:(A)
stirring aromatic diamine, aromatic tetracarboxylic dianhydride and end-capping agent in organic
solvent for 1-3 hours, heating at 70-90 degrees C and continuously stirring for 4-8 hours to obtain
homogeneous solution;(B) adding toluene into homogeneous solution, heating at 170-190 degrees C
for 6-12 hours to evaporate toluene, and stopping heating after reaching 200 degrees C; and(C)
cooling reaction liquid at 80-120 degrees C, pouring into hot water for precipitation, washing,
filtering and drying precipitate to obtain solid powders of polyimide adhesive.Preferred Method: The
polyimide adhesive is dissolved in organic solvent to obtain polyimide adhesive solution. Preferred
Composition: The polyimide adhesive solution comprises (pts.wt.) polyimide adhesive (20-80) and
organic solvent (100).

Record 7 of 17
Patent Number(s): CN101362700-A

Title: New bis ortho-hydroxy fluorine-containing aromatic diamine compound for use in preparation
of resin, preferably photosensitive polyimide resin and photosensitive polybenzoxazole resin

Inventor Name(s): FAN L; LIU J; TAO L; YANG H; YANG S
Patent Assignee(s): CHINESE ACAD SCI CHEM INST (CSCl)
Abstract: NOVELTY - A bis ortho-hydroxy fluorine-containing aromatic diamine compound is new.

USE - A bis ortho-hydroxy fluorine-containing aromatic diamine compound for use in preparation of
resin, preferably photosensitive polyimide resin and photosensitive polybenzoxazole resin (claimed).

DETAILED DESCRIPTION - A bis ortho-hydroxy fluorine-containing aromatic diamine compound of
formula (1) is new.

A, G, Q, D, E=H, F, -CF3, -C(CH3)3, or -CH(CH3)2.
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An INDEPENDENT CLAIM is included for preparing (1).

Technology Focus/Extension Abstract: TECHNOLOGY FOCUS - INORGANIC CHEMISTRY - Preferred
Materials: The acid may be 36-38% hydrochloric acid. The nitrating reagent is 65-68% concentrated
nitric acid or mixed strong acid obtained from 65-68% nitric acid and 36-38% hydrochloric acid,
trifluoromethanesulfonic acid, methanesulfonic acid, and/or cerium nitrate. The catalyst is
palladium/carbon, reduced iron powder, tin dichloride, sodium sulfate, or sodium hydrosulfide; and
hydrazine hydrate or hydrochloric acid.

TECHNOLOGY FOCUS - ORGANIC CHEMISTRY - Preparation (Claimed): (1) is prepared by(A) reacting
fluorine-containing acetophenone and phenol in a ratio of 1:2-10 at 50-180 degrees C to obtain
fluorine-containing aromatic biphenol in the presence of acid catalyst;(B) performing nitration
reaction at - 20-30 degrees C with a nitrating reagent and fluorine-containing aromatic biphenol
compound mole ratio of 1.1-30:1 to obtain bis ortho-hydroxy fluorine-containing aromatic dinitro
compound; and(C) performing catalytic hydrogenation with a catalyst to dinitro compound mass
ratio of 0.001-10:1.0.Preferred Materials: The acid may be methanesulfonic acid,
trifluoromethanesulfonic acid, trifluoroacetic acid, or p-toluenesulfonic acid.

Preferred Definitions:

(1) A, J, D, E=H; and G=-CF3;

(2) A, J, C, E=H; and G, D=-CF3;

(3)A, G, D, E=H; and

J=-CF3;

(4) A, J, D, E=H; and

G=-C(CH3)3;

(5) A, J, D, E=H; and G=-CH(CH3)2;

(6) A, G, D, E=H; and J=-C(CH3)3;

(7) A, G, D, E=H; and J=-CH(CH3)2; or

(8) A, J, E=H; and G, D=-C(CH3)3.

Record 8 of 17

Patent Number(s): CN101289542-A

Title: Preparation of ball typed silicon dioxide/polyimide composite film useful as lapping isolating
film comprises dispersing ball typed silicon dioxide particle in organic solvent, reacting, coating,

heating and analyzing imide reaction

Inventor Name(s): YANG S; RUI J; FAN L
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Patent Assignee(s): CHINESE ACAD SCI CHEM INST (CSCl)

Abstract: NOVELTY - Preparation of ball typed silicon dioxide/polyimide composite film comprises (1)
dispersing ball typed silicon dioxide particle into organic solvent uniformly; (2) dissolving surface
processing agent, molecular weight regulator and adhesion promoter, flatting agent and aromatic
diamine into ball typed silicon dioxide particle suspension prepared in (1) and adding organic
dicarboxylic anhydride, stirring for reacting; and (3) coating mixing resin solution obtained in (2) into
flat substrate surface, heating to volatilize solvent and analyzing imide reaction and obtain final
product.

USE - The process is useful for preparing ball typed silicon dioxide/polyimide composite film which is
useful as lapping isolating film of corona resistance covered wire in frequency control electronic
machine (all claimed).

ADVANTAGE - The prepared polyimide composite film has good mechanical property, excellent
corona resistance performance, low thermal expansion coefficient and low water absorbing ratio,
having important applying value in isolating system of frequency control electronic machine.

DETAILED DESCRIPTION - Preparation of ball typed silicon dioxide/polyimide composite film
comprises (1) dispersing the ball typed silicon dioxide particle into the organic solvent uniformly to
prepare the ball typed silicon dioxide particle suspension; (2) dissolving the surface processing agent,
molecular weight regulator and adhesion promoter, flatting agent and aromatic diamine into ball
typed silicon dioxide particle suspension, and adding organic dicarboxylic anhydride, stirring for
reacting to prepare the ball typed silicon dioxide particle/polyimide mixing resin solution; and (3)
coating the mixing resin solution into the flat substrate surface, heating to volatilize solvent and
analyzing imide reaction, to obtain the ball typed silicon dioxide/polyimide composite film.

Technology Focus/Extension Abstract: TECHNOLOGY FOCUS - ORGANIC CHEMISTRY - Preferred
Components: The surface processing agent is glycidoxypropyl trimethoxysilane, gamma -
aminopropyltriethoxysilane, gamma -mercaptan aminopropyl trimethoxy silane, aniline methyl
oxyethyl silane and/or 3,4-cyclohexene oxide propyl trimethoxy silane. The aromatic diamine is p-
phenylene diamine, m-phenylene diamine, 4,4'-diaminodiphenyl ether (4,4'-ODA), 3,4'-
diaminodiphenyl ether (3,4'-ODA), 4,4'-diaminodiphenylsulfone (4,4'-DDS), 4,4'-
diaminodiphenylmethane (MDA), 3,3'-dimethyl-4,4'-diaminodiphenylmethane (DMDA), 3,3',5,5'-
tetramethyl-diaminodiphenylmethane (TMDA), 1,3-di(4-aminophenoxyl)phenyl (1,3,4-APB), 1,4-di(2-
trifluoromethane-4-amino phenoxyl)phenyl (6FAPB) and/or 4,4'-di(4-aminophenoxyl)diphenyl
sulfone. The organic dicarboxylic anhydride is pyromellitic dianhydride (PMDA), 3,3',4,4'-
biphenyltetracarboxylic dianhydride (BPDA), 3,3',4,4'-diphenylether dicarboxylic anhydride (ODPA),
3,3',4,4'-benzophenone dicarboxylic anhydride (BTPA), 3,3',4,4'-triphenyl diether dicarboxylic
anhydride (HQDPA) and/or 4,4'-hexafluorine isopropyl diphthalandione anhydride (6FDA). The
organic solvent is N-methyl pyrrolidine, N,N'-dimethyl acetamide, N,N'-dimethylformamide, dimethyl
sulfoxide and/or gamma -butyrolactone. The flatting agent is methyl phenol, ethylene glycol mono-
butyl ether, ethylene glycol mono-butyl ether acetic ester and/or ethylene glycol ethyl ether acetic
ester. The molecular weight regulator and adhesion promoter is gamma -aminopropyltriethoxylsilane,
gamma -aminopropyltrimethoxylsilane, di( gamma -aminopropyl)tetramethyl siloxane, di( gamma -
aminobutyl)tetramethyl siloxane, di( gamma -aminopropyl)tetramethyl polysiloxanes, di( gamma -
aminopropyl)tetramethyl polysiloxanes, di( gamma -aminopropyl)tetraphenyl siloxane, di( gamma -
aminopropyl)tetraphenyl polysiloxanes, di( gamma -aminobutyl)tetraphenyl siloxane and/or

di( gamma -aminobutyl)tetraphenyl polysiloxanes.
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TECHNOLOGY FOCUS - POLYMERS - Preferred Composition: The pts.wt. of each component of ball
typed silicon dioxide/polyimide composite film is 1-40 pts.wt. of ball typed silicon dioxide particle,
preferably 2-20 pts.wt.; 0.01-4 pts.wt. of surface processing agent, preferably 0.1-2 pts.wt.; 98-102
pts.wt. of aromatic diamine, preferably 98-102; 98-102 pts.wt. of organic dicarboxylic anhydride,
preferably 98-102 pts.wt.; 500-10000 pts.wt. of organic solvent, preferably 500-10000; 1-10 pts.wt.
of flatting agent, preferably 1-5; 0.01-10 pts.wt. of molecular weight regulator, preferably 1-5 and
adhesion promoter. Preferred Parameters: The particle diameter of ball typed silicon dioxide particle
ranges from 0.02-50 mu m, preferably 0.02-20 mu m. Preferred Conditions: In heating in (3) using
ladder heating method, the ladder temperature and processing time are processing for 1-10 hours at
40 degrees C, processing for 1-4 hours at 100 degrees C, processing for 1-4 hours at 150 degrees C,
processing for 1-4 hours at 200 degrees C, processing for 1-4 hours at 250 degrees C, processing for
1-4 hours at 300 degrees C, processing for 1-4 hours at 400 degrees C.

Record 9 of 17
Patent Number(s): CN101077798-A; CN100593520-C

Title: Polyimide copolymer pervaporation separation membrane for treating phenolic waste water
comprises epidermal layer which is an ultrathin dense separation layer and porous steadying layer

Inventor Name(s): WANG L; LIU B; TIAN Y; NING H; DING H

Patent Assignee(s): CHINA ACAD SCI CHEM RES INST (CHSC-Non-standard); CHINESE ACAD SCI CHEM
INST (CSCl)

Abstract: NOVELTY - An unsymmetrical polyimide copolymer pervaporation separation membrane
comprises an epidermal layer which is an ultrathin dense separation layer and a porous steadying
layer which plays action under the epidermal layer. The polyimide copolymer is formed from fluoric
dianhydride and two diamines three-element monomers where the two diamines is fluoric diamine
and carboxylic diamine which has a mole ratio of 1:1-5:1. The mole ratio of dianhydride and diamine
is 1:1. The membrane is 20-60 *mm thick.

USE - The polyimide copolymer pervaporation separation membrane is useful for treating phenolic
waste water.

ADVANTAGE - The membrane divides raw material stream into lower phenolic content retentate and
high phenolic content collation.

DETAILED DESCRIPTION - An INDEPENDENT CLAIM is included for a method for preparing the
polyimide copolymer pervaporation separation membrane comprising dissolving polyimide
copolymer of fluoric dianhydride, fluoric diamine and carboxylic diamine into solvent and then
adding nonsolvent (5-10 wt.%) and organic acid (1-3 wt.%) to obtain casting film liquid; subjecting
casting film liquid on polyester non-woven fabrics; filtering, deaerating and solidifying gel at 8-20?0C
for 10-120 seconds to obtain unsymmetrical polyimide copolymer pervaporation separation
membrane; and washing unsymmetrical separation membrane using acetone or isopropanol and
then vacuum drying at 80-1207?0C to obtain desired product.

DESCRIPTION OF DRAWING(S) - The drawing is a schematic diagram illustrating a method for
preparing a polyimide copolymer pervaporation separation membrane.
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Technology Focus/Extension Abstract: TECHNOLOGY FOCUS - ORGANIC CHEMISTRY - Preferred
Components: The fluoric diamine is 4,4'-hexafluorosubisopropyl-phthalic anhydride or 2,2-di(4,(4-
aminophenoxyl)phenyl)hexafluoropropane. The carboxylic diamine is 3,5-diaminobenzoic acid. The
acid solution is N,N-dimethyl formamide, N,N-dimethyl acetamide or N-methyl-2-ketopyrrolidine.
The nonsolvent is acetone, butanone or isopropanol.

Record 10 of 17
Patent Number(s): CN101062980-A; CN100569833-C

Title: New fluorine-containing thermoplastic polyimide polymer, e.g. for making resin components or
thin film and resin radical compounding material

Inventor Name(s): YANG S; CHEN J; FAN L

Patent Assignee(s): CHINA SCI ACAD CHEM INST (CHSC-Non-standard); CHINESE ACAD SCI CHEM INST
(cscl)

Abstract: NOVELTY - Fluorine-containing thermoplastic polyimide polymer is new.

USE - The new fluorine-containing thermoplastic polyimide polymer is for making resin components,
thin film and resin radical compounding material; and for application in spaceflight, aviation,
electronics, microelectronics, refined machine, petrochemical industry, or automobile industry.

ADVANTAGE - The fluorine radical and the ether bond in the main chain structure of polyimide can
reduce rigidity of molecule chain and acting force among molecule chains, and has good effect on
improving polyimide's dissolution nature and fusion processability. Further, the thermoplastic
polyimide polymer has good heat stability and mechanical property.

DETAILED DESCRIPTION - A fluorine-containing thermoplastic polyimide polymer of formula (l) is new.
R1=-0-, -C(O)-, or C(CF3)2;

R2=one or more of compounds (a)-(c);

R3=one or more of 8 compounds, e.g. of formulae (1), (2), or (8);

x=1-50; and

y=0-50.

An INDEPENDENT CLAIM is included for a method of preparing fluorine-containing thermoplastic
polyimide polymer.

Technology Focus/Extension Abstract: TECHNOLOGY FOCUS - ORGANIC CHEMISTRY - Preparation
(Claimed): Fluorine-containing thermoplastic polyimide polymer is prepared by mixing aromatic
organic tetracid dianhydride monomer, aromatic diamine monomer, and anhydride blocking agent in
presence of inert gases; adding solvent to make solid content at 2-50%; adding toluene as azeotrope
agent and isoquinoline as catalyst; and reacting for 2-30 hours at 150-200 degrees C to remove the
solvent to obtain fluorine-containing thermoplastic polyimide polymer. Preferred Component: The
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aromatic organic tetracid dianhydride monomer is 3,3',4,4'-biphenyl tetracid dianhydride; 3,3',4,4'-
diphenyl methyl ether tetracid dianhydride; 3,3',4,4'-diphenyl methyl ketone tetracid dianhydride; or
4,4'-(hexafluoro-isopropyl) di-benzene tetracid dianhydride. The aromatic diamine monomer is 1,4-
di-(4'-amido-2'-trifluoromethylphenoxy) benzene; 4,4'-di-(4-amido-2-trifluoromethylphenoxy)
biphenyl; 4,4'-di-(3-amido-5-trifluoromethylphenoxy) biphenyl; 3,4'-diamido diphenylate; 4,4'-
diamido diphenylate; Ursol(RTM: paraphenylene diamine); 1,3-di-(4-amido-phenoxy) benzene; or
metaphenylene diamine. Preferred Composition: Weight ratio of aromatic organic tetracid
dianhydride monomer, aromatic diamine monomer, and blocking agent is 100:20-300:0.1-40.
Preferred Component: The solvent is m-cresol, methyl pyrrolidone, N,N-dimethyl formamide, or N,N-
dimethyl acetamide. Preferred Method: The method further comprises dissolving aromatic diamine
monomer into a non-polar solution, adding aromatic organic tetracid dianhydride monomer and
blocking agent to react for 5-48 hours to obtain polyamide acid solution, and coating polyamide acid
solution to make polyimide polymer film.

Record 11 of 17

Patent Number(s): CN1970603-A

Title: Intrinsical fluorinated photosensitive polyimide resin and its preparation method

Inventor Name(s): YANG S; LI H; FAN L; LIU J

Patent Assignee(s): CHINESE ACAD SCI CHEM INST (CSCl)

Abstract: NOVELTY - The invention discloses an intrinsic-typed photoactive polyimide resin and
making method, which is polycondensated by 3,3',4,4' -benzophenone pyromellitic dianhydride 40
with polyalkyl substituted aromatic methane diamine 20-42 as fluorine aromatic lateral group,
wherein the carbon atom number of A, B, Cand D in the formula | is 1-10; E, F, G is H atom or

trifluoromethyl. The invention possessessuperior solubility, which can be reserved for half year under
indoor temperature and 18 months under 4 deg.c.

Record 12 of 17
Patent Number(s): CN1978487-A

Title: 4-penylacetylene-3-trifluoromethyl-aniline and its polyimide resin as well as preparation
method

Inventor Name(s): YANG S; CHEN J; FAN L; LI Z
Patent Assignee(s): CHINESE ACAD SCI CHEM INST (CSCl)

Abstract: NOVELTY - This invention claims a 4-penylacetylene-3-trifluoromethyl-aniline and its
polyimide resin as well as preparation method.

DETAILED DESCRIPTION - Monocase comprising fluorinated phenyl thynylaniline provided by the

invention is 4-penylacetylene-3-trifluoromethyl-aniline. Structure of it is showed by expression I. 4-
penylacetylene-3-trifluoromethyl-aniline of the invention can be blocking agent of polyimide resin.
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Prepared polyimide resin solvent has characteristics of high solid content, low viscosity, good storing
stability, which is applied to infuse carbon fiber, glass fiber or aramid fiber. It can be prepared as
prepreg (strip or cloth) with high quality. The prepreg prepared has great complex material modeling
manufacturing capability. Complex material after 50 to 380 centigrade hot solidifying workcraft has
low porosity, great heat resistance, high mechanical property, which is taken as light high
temperature resisting structure part or sub structure part. It has potential applicable value in hi-tech
field such as space flight, aviation, space technology and so on.

Record 13 of 17

Patent Number(s): CN1900164-A; CN100462403-C

Title: Blend of polyimide polymer and its use as high temperature resisting dipping glue
Inventor Name(s): WANG X; YANG K; HU A; YANG S; FAN L; YU G; XUAN L; LU W

Patent Assignee(s): MARINE CHEM INST (MARI-Non-standard); MARINE RES INST CHEM IND (MARI-
Non-standard); CHINESE ACAD SCI CHEM INST (CSCl)

Abstract: NOVELTY - The present invention discloses a kind of heat resistant dipping glue comprising
two kinds of blended polyimide polymer. The first polyimide polymer is prepared with aromatic
fluoric diamine and aromatic tetracid dihydride and through a two-step condensation reaction in
organic solvent and under the action of catalyst. The second polyimide polymer is prepared with
aromatic tetracid dihydride and aromatic diisocyanate and through a one-step condensation reaction
in organic solvent and under the action of catalyst. These two kinds of polyimide polymer are
blended in the weight ratio of 2-10 to 1. The heat resistant dipping glue is used in dipping carbon
fiber honeycomb material, glass fiber honeycomb material and paper honeycomb material to obtain
reinforced heat resistant sandwiched material.

Record 14 of 17
Patent Number(s): CN1810856-A; CN100491446-C

Title: Aromatic polyimide preparation method, involves dissolving aromatic organic diamine in
organic solvent, adding fluorine-containing aromatic organic tetraaciddihydride, and stirring mixture
under protection of nitrogen

Inventor Name(s): YANG S; GE Z; YAN L
Patent Assignee(s): CHINESE ACAD SCI CHEM INST (CSCl)

Abstract: NOVELTY - The present invention relates to aromatic polyimide and its preparation and use.
Aromatic organic diamine is dissolved in 5-20 times of organic solvent, fluorine-containing aromatic
organic tetraaciddihydride or its derivative in the same amount as the aromatic organic diamine is
added into the solution at 0-4 deg.c, and the mixture is stirred at room temperature under
protection of nitrogen to react for 10-24 hr to obtain polyamic acid solution. The polyamic acid
solution is coated onto the surface of glass or silicon chip and heated to 250-350 deg.c so as to
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