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A selenium/Group 1b/Group 3a ink is provided, comprising, as initial components: (a) a selenium/Group
1b/Group 3a system which comprises a combination of, as initial components: a selenium; an organic
chalcogenide component: comprising at least one organic chalcogenide having a formula selected from RZ-
Z'R' and R? -SH; wherein Z and Z' are independently selected from sulfur, selenium and tellurium; wherein
R is selected from H, Cy_g alkyl group, a Cg.pg aryl group, a C1.po hydroxyalkyl group, a C1.p9
mercaptoalkyl group and an ether group; wherein R' and R? are selected from a C1.y alkyl group, a Cg-20

aryl group, a Cj.ng hydroxyalkyl group, a C1_po mercaptoalkyl group and an ether group; a Group 1b
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containing substance comprising, as an initial component, at least one of CuCl, and Cuy O; optionally, a

bidentate thiol component; a Group 3a containing substance comprising, as an initial component: a Group
3a material selected from aluminum, indium, gallium and combinations thereof; and, (b) a liquid carrier
component; wherein the selenium/Group 1b/Group 3a system is stably dispersed in the liquid carrier
component. Also provided are methods of preparing the selenium/Group 1b/Group 3a ink and for using the
selenium/Group 1b/Group 3a ink to deposit a selenium/Group 1b/Group 3a material on a substrate for use
in the manufacture of a variety of chalcogenide containing semiconductor materials, such as, thin film
transistors (TFTs), light emitting diodes (LEDs); and photoresponsive devices (e.g., electrophotography
(e.g., laser printers and copiers), rectifiers, photographic exposure meters and photovoltaic cells) and

chalcogenide containing phase change memory materials.
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A selenium/Group 1b/Group 3a ink is provided, comprising, as initial components:
(a) a selenium/Group 1b/Group 3a system which comprises a combination of, as initial
components: a selenium; an organic chalcogenide component: comprising at least one
organic chalcogenide having a formula selected from RZ-Z'R' and R>-SH; wherein Z and Z'
are independently selected from sulfur, selenium and tellurium; wherein R is selected from H,
C\-20 alkyl group, a C¢z9aryl group, a Ci¢ hydroxyalkyl group, a Ci20 mercaptoalkyl group
and an ether group; wherein R' and R? are selected from a C.5 alkyl group, a Ce.29 aryl group, ‘
a Cj.20 hydroxyalkyl group, a C,.50 mercaptoalkyl group and an ether group; a Group 1b
containing substance comprising, as an initial component, at least one of CuCl, and Cu,O;
optionally, a bidentate thiol component; a Group 3a containing substance comprising, as an
initial component: a Group 3a material selected from aluminum, indium, gallium and
combinations thereof; and, (b) a 1iquid carrier component; wherein the selenium/Group
1b/Group 3a system is stably dispersed in the liquid carrier component. Also provided are
methods of preparing the selenium/Group 1b/Group 3a ink and for using the selenium/Group
1b/Group 3a ink to deposit a selenium/Group 1b/Group 3a material on a substrate for use in
the manufacture of a variety of chalcogenide containing semiconductor materials, such as,
thin film transistors (TFTs), light emitting diodes (LEDs); and photoresponsive devices (e.g.,
electrophotogréphy (e.g., laser printers and copiers), rectifiers, photographic exposure meters

and photovoltaic cells) and chalcogenide containing phase change memory materials. ‘
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REE  pHEAE—ARARBEHEAS  BREGBA
e sE/1b %/3a %b B A A b2/ H KA LD &
Notabzm/EREBILHR IR BER  LF
s s 2 AEAR RI-ZR & R-SH 2 X (do £ AT )
2B —FARE B AREFE—RERE  £5#H F
—KRm B s —RERBBHETEBEAN DL E
40 sl B AN 0.1 2 8/ BFeFM ) mBZas (R
HAZHAE —RERB AL EEME DBCHRERNZELR
BB MBEEDARABE) AW AREL LS HNF —RER
Bl 2z a2 E/ ERERIE RS BER A IWE
JEREBIEM RS T o E—ARRR T ERLE
£ 2:1220: 1> 244215141 XE£AH 21
210:1 - &#AH2:128:1-

PR LR R — AR TR AR A
e m/3akh B R zmA 2 E/H B ALY K > ERE
S OENSNREE —AHABILHZAT > oA
%z@ﬁ%fﬁ%ﬁ@°§&%’&ﬁi%$%%mMa

16 95369



1414566

B BRZAGZXHB/ AMRT BRI R AT FiE—
A NAIMRERE - AR B IAIRAM > e
EXE—REBRBIESEmY - REA N HRESE —FHA
BB HE HEab2FE - RERBABmHNEE 20
2 20C - HRHB4AHA REERFANAREZGRT r £d &
MR MBREE —ARABILHELSZHAE —RERE
MR EMREE —ARBBEHELASZ WAL —RE
w A -

® REUBEABAB/ID %/3a %8 E2R24 1b %4
o BEAGERMREAd CuCl i Cuwl Al K MBS
b %4 % -

REZ PREHEBARERAB/Ib %/3a b ERZS
Ilb#%HmEF 4 b%mE ~lbERBRTAS —RE
HEBEas UM REs bz b/ BERY - B2/ EL
AR E4 1b kM E b REBARATALE R

® BB s MABELEEHAWAZIGH AR HBEHE
NHE_RERB T  oB4ESA > NES S b HEHE 1D K%
BLEE M A A F —RERB M 5 &k BHRB EHN 20
2IS0CxzBE(EA%202 100CxBE)-

R4t IbmMH/Gedlas BiEhA I REES CuCl:
#1Cw0 24 lb%HpE; REELALRX R-SH (do £ X A7)
-zﬁﬂﬁ%%ﬁ@%%%&@ix%ﬁ%zlbﬁm%ﬁ

 BRRBE ik EEE a4 1b HEMHH - 1b % E B
CHMBER - RERE CBEHET(E&EEAN 0.1 £ 40 /) oFeF
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R BaEAMN 0.1 2 8/ R mAZES(BRAEAE
25% 100CZRBE) UBAREEMSBENE - RERE T
z b %M/ BEER - BEH > N 1b M H/ER RS
oA b EEER>ESCABRZIETFLFR 212 1
l_G’ifiﬂ,‘%ZI1§_1!8’X;€4i%121£1!6’%4i2‘%
1:121:4-F4&5 b/ mERDTH21.0wth
Z 4R e

R AREEE/b %/3a RHBEAXAE 3a %Y
o Bt st RetasEas MHEREESZX Ja
N B ELMB R Z LAk E(BREAR T 3aXkHH
“BiEB4 - AL EAS  FAEARET JaMHAM) R
BB (b Ed) REZRERE (L) @&
L3N - F_FHRERBILHAE=ZRERE EFT
(s am 0.1 2 40 v o¥efr] ; B4 A7 0.1 2 8 efe}
M) mazias(BEAZAF = RERB B REMAZ
WCHERNZEBE  REAMAZHRABE) AW REE
My HENEZREBRB T2 3a i/ AHREBIEB T ° B
A AN 3ak/ERBB LY RS Z 3a M HEHR
—hERE Bz E TR A 2:3 216 AR
B (e RI-ZR )M T HAES 2: 3 A EBEHORE
RE-SH)m s &4 A 1:3 - &t s = REREEE -

B L MR AZAB/Ib%/Sa BB ET  HwA
BBl AR b REEBRASZIHBRAZERTZ
WEKkEME KB EAE KRB RE L 1b KRB &S
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MmMET REARERB R THBSZAT  BEAEEEFHLE
Bl REE b BB A AEE R (Hl4 > BES
B R 3axHH BREASIDEDET )AL - ik EF B
HALUBERREIDLEEBRY T > BEANDwaEH
S b BEMERS SaMBEZXEY —F1% > ik R
HBIACHBRRE D REBRATEREEB RS> T -
REBHAFEAB/1Ib %/3a % d B A Z R E KA &
BiEAORRREEYEE - A B ARS > 4 1D
W E ~ b BB ATHES Ja kxS RZAE
M1hEREZRERDE (do EXATH) o & & 8K E R
mEFs (ol EE-RERB - -F_RERBEE=
REBRBOMBER - ZEPEL I ZIEHALARTHAR
Bl o 2 n 2R THERFE REREF»L2BLE
f— AP o
REEZ LHEABAMB/Ib%E/3a kb B2 FH kik—
@ CLERBMR REIZMARAGSZ®H/FRHRB LD &
1o MR /BB RS R 3a kRN mEh o
REE HHABAB/Ib%E/3a kb Bkl —
PR EER R R EEBSE - AR LY R
2 b %M E ~lb%BEAS - & 3a % HRER
A BT ER A AWM/ b %/Bakb RS

NS

\S

v e
3

N

R,
RAEBRB RS AEABRAARABEB#H/ID %/3a HHBERETZ .
B & Bt 2 B xR g — A KEEE/1b %k/3a kbR T
FiaoRBERB R HEREINCHEBENH I -

L
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AT B W AR/ b /3 kB2 F ki —
o oRMAEE2EH R SRATEZHBERER
Blasms AFRETE22EB4EE oA AR -
A s FEAE e B~ AL -~ HER R TE
g - BAGH - LALH - BAE BB AE - EHAB -
EE AR -~ RTE - BB LBRER -

APz @H/ b %/3a BB TRANEHFHEGHZE
HramEgE(Hlo EREEBR - AGRETEL - ETHTY
M4 BRAS - HEBBHR LT %iEPﬁﬁ)&?I)ﬂﬁ’:‘ﬁM%/a\
Btz AgcRBEE -

Bt s NERRETMHHE/LD #%/3a M2 F kG
BooRppAR BEREAZH/D %/3a Rd R LKA
J1b #%/3a %k BN AR LE S Btz A/ 1b ¥ /3a HkiE
EUBHE—RERR FoRERHBF = RERA
WNEREGTF@®E/lb % /3a %BMHH L B REL 1 %% /1b
¥ /3a BmMEBEK £E¥#E/lb %/3a MG T K
NarCusGadlna-oSarera-nSecior » X P 0 <L < 0.25°0.25 <

<1.5:0<d<1-02<e<050<f<1;:%K
# 0.5 <(L+m)<1.5&1.8<{(2te)f + (2+e)(1-f)}
< 2.5 |

TR Bl BB B -RE-FNNER - HBER -
TEEERREGR ~ REHEHR AR - H BB REE
Bl - WIREPA] - M UIRE R~ RAMURE A ~ &KX E
3 9 B] (comma direct printing) @2 - & B A X EH -

@

%

\
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+*

%ﬁfﬁ(meyerbér)’/f%i % X A HZEE (lip direct
coating) - ¥ L4 XEBER - L @B EE -~ FREA
BHAE - HRAENERAAE D oo T HM o BASE
Az #/lbk/3a e d BB ARARLE -BMESL EHE 4
FRIUHBTHERBTAZH/ID %/3a b BRAENEAR
EoBAER MEHRABTMWE > RAT) BAEH2
#Ww/1b #%/3a e B ENERE -

BREAE PRIFPINHEZWE/1b ¥%/3a %I ol B Bk ik
BE G M mE 2B/ 1b %/ 3a %M F Bk BB AR AE BB
HEEZBE - RER HFABZAE/ID %/3a %M B E
b2 200CxBE - REZ > itsk2/1b %% /3a %
HEETFTHHBEDLZ200C2E -

B A TRERAZE/1b % /3a 5 H H AT &+ B
BeREE NERAB T Bz /1b 3%k /3a M H
2B E 80 £ 450C 30 HE 1 ) 8F o

FrERZEARTES RO GMm F 8 H 4 M R
cHA Lz AR B EEANAAZE oMM - %A
NEFERAME > ARBAEACAHEELE - sSHMEIHH
B-#ANEBEARTEEAMACIGSHH M T » AR
BosER o METEAY 4 BAFAAKRETARR
BOEwHBE B - REB (Wl BHEA-_TFHL_ER
RBERB)EZER - REZ ARALRZHTHMEURE
AAARITEEZ CIGS HHZBERALE o

REE NERERHEB/ID %/3a %42 7k —
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&@ﬁ&m%z@ﬂbﬁmaﬁﬁﬂﬁkomﬁzmubﬁ
/Sa M ZBRRKBETAMN 2002 650CZHEE N B XK
A 3HESITH REE > THRXEBET - B
Z 6a BMHETHEY —FLHAIAN BEHR -~ BE
BoEH - BmILRAR FHhARAILAAR REFR R
KBRAERMERK - NE—RBRXEET - FOEZHH
Atk EBE 200 2 500C > F —FM&EBRKERA J0PHE ]
B RE—BRKBET o BBz H B RBRERE 200
£ 650C B oMH&BRKEGEMBIOHEL BF e

REE AR EUAHE®H/ 1D #%/3a BM 2T ki —
B4 REMBR S RRAARLELHES -

m%zcmSﬁﬂ¢’%zﬁE%%ﬁAm%zcms
Mz 2 EHTRARBEEAGGEE, Bk & st CIGS
M Pz ARERY - A H®E/1bik/3akEih iR
FERMAAAELS 10 wt%s 5 A A< D5 wtks - &4 A 0
2< 1 wths 2 # x CIGS ##+ -

A ABEBEZUEB/ b %/ Ja MBI FEF  FUR
6,4 5m/1b %% /3a %M (B4 > CIGS ##) 23 — R4
EX(graded) ¥ £ - KoMt A HFERRAMBY

EEz b %B a2 EEAGFAXBE/1b % /3a
ﬁ%%%m%@ﬂ%%ém%%%@@ﬁz%%%%ﬁﬂ)
TR ER CICS # - #4 CIGS HHE  ARAFER
BHEXE(BFl > Ga BEEMM) - F4% EAGREAHEKX
Ga/(CatIn)tb £ 4E A A7 KT £ E2 CIGS H#HZE A
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’»%;E**‘;%? % 100135192 % EH P H %
BHBEMRE 101 5 A1 B4EREAE
wof B %

%’{LA%‘B/J%Biiybi e %’c%(photogenerated charge
carriers)Z 4 3 R A By A&V ¥ & # 2 (back contact)
T4 -Hb —HKHBEHERFTH CIGS MM 4 & i 2|
FEBREBRARGAEZZARITEEHM -

LA TETRB T e AREAZ LT ARTH -

Twbl 1l ZE3a%k/FHREBICH RS

RERAFEIAFEAY C SosA L B (@ (shot) »
® 99.99% - 458 Alfa Aesar)(l g)#i4d T = (99+% - 13 A
Acros Organics)(16.5 @) ZRBEF - BREXZE L - A
FEILEAEPHBE > REURAHKF (nitrogen manifold)
B R EH B A _ET A &8(98% 45 B Acros
Organics)(2.5 @)EREEF - BEMN 120CH A R
BEREHNDNE  REBHE—LWMEBIITR - LRE

NEBYERER  F_R HFwm_—ETHZE0.84 g)F
RESZF #—F iR A\ PF - 2L % (cannula) i A7
o - ;

BHEBEROGEWWHEIBEREAESZ T B S RE X
A LER -
Kb 2 B4 3ak/A RSB LW RS

WA AREZ 100 nL EEBRETY > #4848 (L
A0 99.99% - 158 Alfa Aesar)(2 g) ~ M Z =2 (99+% -
% B Acros Organics)(33.16 g)#2 2-# & Z X — w5 it ¥
(90% > 44 A Alfa Aesar)(4.84g)a 4 - U R A RIF A
4 RN 1200 g v 21 B > LB S 46 & K3
T RIEBEER - KLBRBERBEBEERAY 3a %

4823

‘ote
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S gt £ QR
/IERBBICY Ry BENART A 3ark/FHRERILD
BRAyBHEE  RBEARGNREFTZEEN BF 3.75
wthz a4 B RE -
Kol 3 Baabzam/ARBBIED R

#HME ey (200 M8 > 458 Strem Chemicals, Inc.)
(10.33g)Z 250 mL 3 S ¥ + B F Hwif T — B (99+% -
% B Acros Organics)(85.0 g)ZB#H F - U HEMRE A
BAABRBZEHER  ARRLUAARTF - EBRARFE
B EHBE S w_—ETEFE(I8Y% 4F A Acros Organics)
(4.67T ) ZBME - BRENRHF THOERANENE DR
NN BAEbSZHE/ AR ABIE RS (REERE
M) NRATEHEHFASCZEH/ AR BILY RS ERED
(10.33% w/w Se) E 45 A AT - |

Kbl 4: BE b RMHH/BEAY

B H®EA(IDASH0.194g)EE— ¥ B2
AA(NQRES - HE_NRF £BRABARELESK(.2g)
Fo — TR (0.366g)  HEFNRAS T Hm—s4ts (0.130g)
ER MR c A AR ENE P2 KA
%oOBEIDBMIRNEYAE—NRTF P REATRB
EER - HERAKBEEAVER  REN2ICEZRBTHR
BB ErRRE > 58 0.239 g BEKK - ICP-CHN o4 &
FTIR # g 8828 & KA Cu(S:CNEte): o 48 F 4 B 3 2
BEHRAL3 ng)En 1,3-—mAR/K 9% > 1§ 8 Acros
Organics) (1220 mg) ¥ » A #H % 1b %M/ BERLY ° FF
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F b MM/ BEREREHES1.5% wwsa -
Fp 5 B b %MH/BRE RS>
HRAF BERACESA0.22TDE— T £ F
RERRIFEH AN - REX 10 0L 2H B H e Km A%
H(I0nL) 2P BEFLEEHER”w =T 8(0.524g)
EFNMT o HBEHIRIANAEY  REBEELRESHE
Ul ey se Mot (0.248g) B T 5 &
HMAELEB/E - TERT SN RAEHFERHE 30 252 -
® BELNBRNEHHBE  NAOBRREHF H K30 ml)
w10 nl) - REAHNRAEHE 4C > T @ik -
EEZEBEEN23CEERAETLBERR KB eEE
BEHHMng) - ARBFEEH2BEHKRQLTngERN 1, 3-
— A AKE9% 0 45 8 Acros Organics)(375 mg) ¥ > &
W 1b MM/ EREBERS - AT 1b M /B R m &3
B4 2% w/wiéA o

® EHH 6: A4 1bxM/mB R

ARAF  HhoRiem(ID&AK  98%<4F A Strem -

Chemicals, Inc.)(118 mg) ~ # ¥ X #82(98% > 4+ & Acros
Organics)(218mg) ~ #2 1,3-—m A /1 (99% ° 45 &8 Acros
Organics)(2.46 g) Z SmL B R EE ¥ - BEHEAKE B -
ME AL  REWBRESE S0C Ruh#BHT »
BOCHAEM NG - BEANRBEEEE » RAANELAT

A D BME/ RBRBERAEMELEAAT % 1b BHH
/BB RN BEREMEHES 2% w/wiA -
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EHe T B4 1b%HH/REB RS
ARAFT > A&RAEHEND(EK - 98% 458 Strem
Chemicals, Inc.)(118 mg) ~ 1,3-& —%i 82 (98%, » 4% &
Acros Organics)(190 mg) ~ & 1,3-—m A A& (99%  #F
A Acros Organics)(2.49 g)Z 8 nL £ B REEF ¥ - & 3
ZRBESE  URABLL R mHRESE 80C » HuEEh
BHT AB0CHRFHRIF - BELHKRBRIZEZEER A
BAEATES b BB/ BB TEREDESLMA °
Z b %M/ BRBARTERENEES 2% W/ o
Kwpl 8: HH 1b MM/ RBRY
WARAT  AamAAAIDEK > 98% 0 158 Strem
Chemicals, Inc.)(118mg)~ a-¥ X # 82 (99% 45 B Acros
Organics)(218mg) ~ £ 1,3-—m A Ak (99% > 45 8 Acros
Organics)(2.46g)Z 8nL £ R EE ¥ - EHZRE S
LR AEIL R B RESZESC PEEAEFET P
SOCRIFm I - BELHRBBSEER  RANAAT
T b %M /Bl Ry BREMELRA - % b BMHH
/BB R BERAEMEES 2% w/wi -
EHp 9 LH 1b%kMH/mBAS
PARRT o A RAEMD(RAK > 98% > 458 Strem
Chemicals, Inc.)(118mg)~ B -%i#4 ¢ 8 (99%° 44 B Acros
Organics)(206 mg) ~ # 1,3-=m & &% (99% > 45 B8 Acros
Organics)(2.46g)Z SnL B R EEF - FHZRE S »
LR AL - R B REBZSESC  R#EAFFT > N
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p

BOCHRIFR I - BHEATREBZETE  RENERAT
BT b M B /BB AR SEREMESA A % 1b %M &
/BB A T EREDETE S 2% w/wia -
T 10 84 1bkdH/EE XY
PRAT > AmBASFEAD(EK > 98% 0 14 8 Strem
Chemicals, Inc.)(211 mg)#t 3-px & -1-7 82 (99% > 4% A
Acros Organics)(4.30 g)Z 20 mL BB & 2 /N8 F - &
HZADM AAAHEIL @HESHE R =—F 55 (99% -
% 8 Aldrich) (489 mg)Z 1R F - K Ao 2 HR E 80C >
REEARHET N OOCRERDEF - BEZAGIREETR
RENRATHA 1b RHH/RBA S BEREWEEA
AT % b MM/ BRERTEREDESE S 2% w/wid -
x4l 11: 24 1bmMH/BHE AR
WRAT > AR A@AIDEAK - 98% > 4 8 Strem
Chemicals, Inc.)(211 mg)#t 3-me A -1-7 8 (99% > 4% A
Acros Organics)(4.40 g)Z 20 mL EfgE B 2 AR P o &
HENM D ARAHI - BEEHEHBEHw 2, 32wk
# B2(99% > 44 B Aldrich) (389 mg) & /#8 P o #K 14 Ao 2k /)
HME 80C > e h#E#HET > NBOCHRFT R/ o 2 A%
NEEER > RBRNARATER b MM /BB AR ER
EMEERA - % b BEMB/BREBRAPERAEMEBIHES
2% w/w 4R o
Tap 12 @4 1b kb / Gl Ry
HREF > B E4H(IT% 4 B Acros Organics)
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(452 mg)s 1,3-—px £ &/ (99% > 45 8 Acros Organics)
(8.56 g)& 20 mL 2B E X T - EHFZ DK UK
AL -BSHEHERM B-FHETEII% 58 Acros
Organics) (988 mg)ZE J#& F - A B E 1007C -
AT » I00CHRF+2E& - BELFIREE
B RBNRATES b BB/ BEBARTBERENER
AET-% b MM/ B R T ERAEAMBIE S 4w/
x5 13 B4 b MH/BBRS
AREAT AmEILZE4(97% 458 Acros Organics)
(452 mg)$2 1,3-=—pe X A K (99% > 45 8 Acros Organiés)
(8.86 )& 20 mL Efa Ex NP - EHZL AR > UK
A BhEH E S 1,3-A =58 (98% 448 Acros
Organics) (686 mg)ZE /# P o K& w# #HE 1007C -
HREANEHET o 100CHHF & BELHTIREE
BoRBNEBRATEHESF b EMHB/ REBATEREMER
AAT-3% Ib M H/ Bl mrERAEDEIES hw/wiEe
e 14 2 25 HEAM/Ibk/3akd &

R IpmrEZHER,BERAS UNEBTHS 14 £

25 2 #®/1b #/3a % b R HEEY c BHETZ > HNEHRSH 14,
EWBEEF RLAAFEIFBAFBRR]I AT EZIMT
BRTAER -BE > EOY RS 3ak/FEATE LY R
»( “G3a-0C & %" ) Mg FSmabzm/ AR5 B LY
B “cSe-0C &a" ) #EEH i 1b mMH/RERS
( “Glb-L &% AR N FEERTBERLE - BEH
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~.

e

<

#/1b #%/3a #%hEEMZ P E LK %L%E(Teflon-)%%_%

EA4E A AT ©
%1
G3a-0C G3a-0C cSe-0C cSe-0C Glb-L Glb-L
x%#H
"’ (ng) B (mg) A (ng).
Tt 1 Kt 3
14 63 37 - -
Z A Z E M
Txwp 1 K5t 3 % 4
15 81 68 150
Z AW ZEH Z A
K5 1 K 2% 5 3 K 5% % 5
16 93 78 129
ZEHY ZE MY Z AW
K56 ) 1 Kk 3 K w6
17 ) 93 78 129
Z E W Z E W Z AW
Frel K 3 BT
18 93 78 ‘ 129
ZEMY Z E 4 Z E W
K1 £ 54 3 K517 8
19 93 78 129
ZE WY Z &M Z A W
T34 1 T 3641 3 5 41 9
20 93 78 129
Z E 2 AW ZEMY
Tl Tt 3 A 10
21 93 78 129
zZ E % Z E MW Z AW
64 1 % 2 4] 3 K a4l 11
22 93 78 129
Z A zZ E zZ A
x5 1 K5 3 K E 12
23 119 99 82
Z E M Z A zZ A
THp 1 Rt 3 "Rk s 13
24 119 99 82
Z A% Z E M zZ E i
K 1641 2 K % 4 3 5 % 151 8
25 1,503 938 1,559
ZEY Z A z E
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#5/1b %% /3a ¥ # FH B LA &2 T

ok 27 AR X 5T R fE E Bk o A7 4F ( "EDS” )44
Fwp 26 23T EF TN HEBEARE L EHE-4& EDS
REENEEHBH L > » Hitachi 3400 VP-SEM ¥ » £
£ F B AKX #ITE 2 (uncoated) 4 Bl > 24 30 mm’ SD 14
B Bl 7 15KeV = EDS st 3 - EDS SR 42 4 io #5 B2 P 48 -
lb %44 ~ 41 3a M BB X EEht - AR @®EFENL
R# Se~Cuft In¥AFRENKLZILEFE(oraET
FARRRRABZAEMEART) oM EHWBEZ R EHK
T o R2PRAEZBGHREGH A AT ZIRIBER 2R
#7 &% EDS #iz F A 2 - I L& » 4 & Robertson
Microlit Laboratories (f£ £ ® New Jersey M )# 47 » 1%
Bz raARE SR IR AR EBKRBER SN E
( "CHN” )#sT 447 -

T p 26 - NEIR ESUHAE/ID % /3a #%

FRT RAAFEIMEAT AEARCIFEMEZ
BHEADERE—BEHE 14 28/1b #%/3a % b 2 HE
0 URNE EstiEsE/ b % /3a mEMHH o MEBRE T 0 B K
R ENmBRE PRE-FHEARMAN LR ERE
A Ao BhARB E R 150°C - B E & 150C & > Em#iR 4
BRZBEA>E  REBAWARZIBEXREZERSE 300
Ce-i2 300CH M mBAREFNZBE LT REH
BB ZBERTRZHE 350C - i£ 350C#H - E iR
BAZBELE - REMBE AR 2 ERA R E
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AP e
BH# 2T 2 37T AR ERMAE/Ib #%/3a M H
PRAFEIHAEFT EXREAHDE/LID #%/3a % #
o Hapl 27T 2 3T 45 PrReAxiRE BHmmz Ixl
Bot s BARE c RERG 2T E 3T A E B A FhaES -
BANBREZASICZ iR b RiR - BEARARKREHXK
BE+=—HK2FAr2#B/1b*%/3a %4 2 HEEeH - #/1b
%/3a BB BENEREL M mBRERTBBESSL L
@ iz 00T MHHELABMAL 15 2 - Kk BIRR
TR R EESFR 4000C 0 15 548> 2B M 4 A RN
BARLEAHFEEFTE -
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* 2
‘ EDS # & = %9 C
% 6 1 i 5T Bk B & 2 (vi%) (Wt%) .
¥ 8
(Cu) | (In) | (Se) (S) EDS CHN
26 Tl 142 A4 0 1 1.07 | 0 0 -
£
27 Kbl 15284 | -- -- -- -- -- -- N
x
28 gl 1624 | 0.8 1 1.24 | 0 -~ | 0.80
29 gl 1T2A% | 1.13 1 1.57 | 0 -~ | 1.97
30 Tl 182 A4 | 1.01 1 1.65 | 0 -~ | 1.92
31 Tl 192 &4 | 0.88 1 1.39 | 0.19 | -- | 3.06
32 Tl 202 A% | 1.04 1 1.42 | 0.11 | -- | 2.65
*r‘-
33 | wmmzEzsm | - | - | - | — | - | -- =
&
34 gl 2224 | 1.0 1 1.40 | 0.35 | -- | 5.92
35 Tl 232 A% | 0.98 1 1.47 | 0 — | 2.2
36 Frbl 242 &% | 1.19 1 1.46 | 0.10 | -- 2.0
37 Tl 252424 | 0.86 1 1.60 | 0 < 1% 4.25

EmA00C RSN L0 CAERATEBRERDY ZAMN 1 wtk (w/w) (A XPS 24)

(B X ERA]

_;@ o
[ EAHFHRHNA]
& o
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(ol

; PleS R | asaug
: £~ F A E
L —#m/lb%/3akwd Las
() 2B FTHASZEASE BB AN Z®/1b #%/3a
¥R W%
# ; |
FHREBILH AN &4 8EAR RZ-Z'R & R-SH
ZRZEDV—HEBBERBILD  XP L 8 7 FLHE
B EMA RBEA H- Cratt s -~ Con % ~ Cin
® BRI A CraSmAREA R S RAES Cook k-
Co-20 % & ~CranFe b it ~ Crooo T br JL 5 B% B
6,4 CuCl: 8 Cu0 X EZV—F AWML RTZE
b %4 %
REEZETHERY
a4iZAa4% B - HREEASZ JanMHELER
¥ za 3a ki
® (b) &RERE &
B* /1 % /3a AR SR R BN RS BB R
o |
2. ¥ HEANEEAE | Bz /lb%/3a %R &
PHRERB AP GLEBEASLAEBRSCRAERZIZE
A e
3. W HEHEEE | Amuizm/lb%k/3ar%kb B &
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