cvspboobboooooobbobbuoooouobbbboooooobobo
godd
godoobbgogd
1.00

goboooobbodbbooobombooob bbb bbb ooobo
goobooo™obilooobooobooobooobbooobboobboobboUobo
goboobodoobooobboobbooobboooobbbooobboobbuouoob 3g
goodooooogogo

1nmoooooooog

20000bo00o0oboboo

n0ogooboooon
oo03)yboooobobooboobobooboboooboboboboobo
gboboboooboobobobooobobobcevso2O0obogooocevooooooooo
O00b0ob0O0o0b0o0bOrg.1-A0 CVvSOODODOO0OODODODODODODOODOODOOobODOD
goboboodobbuoooooobboooboboevsoobooboooboboooboooboo
gogooooooooooooooooooodooooooopbobobooobobboobboo
gogoooogboooobbbobooobbobboboooddddouoooooonb oo
00o0b0o0oo0ob0obob0o0o0b0bU0bOrFgl1ODO0DO0ODODODOODOODODOD
gobbooobtbooobboobbuooobooobooobbooobbomuooevsoog
ob0oboboo0obobobooooob0ob0obDobobO0bOob0dbrg.1-2000000O0O 30
goboobooobbodbb™obobooobooob bbb booobooobo
goboooobbooobooobboooboo@moobbooobbooobooobo
goboobooobobooosecMvUobbooobboobobooobboobobooobooo
gobobooobbodbobuooobbooobboobobuooobboobobuogu seemy
000000000000 0bO00oO00oDOOooOoooDOb0obOooooooOoUoDOooonDo
gobobooobboobboobobooobbocevsobo secMOOooDboooboooboo
googgo

Current,mA
(Qwo /yw) i EX) S

0.6 ' -0.4 ‘ —DI.Z ' é ' +ﬂ|.2 ' +d|.4 ' +d|.5 ' +e|.8 ' +1I.EI ' +1.2

BABERL (V vs SCE)

Potential v

Fig.1-1 Fig.1-2

Figl.CVS of Copper plating. Fig.1-1 was obrained with BAS 100B/W. Fig.1-2 quoted from reference.



2000
gevstogoboboooeccH bbb mobooobobuooobboooooo
gobooobbo3tdoobbooobobuobooobboeovUd l2ovooobooonoo
Ob0z0mv/sODOOO0OO0OOOS00rpmO 0000000 0OO00ODOO0ODOODOOOOODOODODO
o0booobboobb0o0obbdobobboOo0obbOoOoGCEd -200mVvO500rpmO 200 O
dddodoooooooooooo

OSECMOUODO 200 10p mOOODOOALS/CHISOODODODODOODoAMODOODODODO
gobodbboobboobboo™@obbuoobbuoobbuoobbuooboboo.aovwst
Ag/AgCID 00000000 bDObDO0o0ob0obobDobObobDobDOozobooboboooooo
ddddddoooooooooooooooooooomboobboXyoooooooooao
goodouoooooogao

AGC1+NAGC1 E sl
+1 NEE B EN O e s = R T ]|
June 9, 1999 16:39:02
B7e-10A ™ oum lﬁ?s@%ﬂécs bin
0
< 06e-10 A -
g
=
c
7] 26e-10A -
=
=] -2+ r
3] .
1 r 45e-10 A
3 L
1 r 5le-11A 500 um
Oum 500 um IR SEE G
R : : : - - - - -
+12 +10 +08 +06 +04 +02 O 02 04 -06
Potential L L ——
Fig.2 CVSof Cu at GCE in absence(----) and Fig.3 SECM image of GCE

presence(—) of additive.

3ooooon
GCEOOUOUobboobboobuoobbmbuoobbUoobboUubboobbooboo
O0000o0o0o0b0obo0b000bbrRg2000000D0ODOO0OGCELODOO Cu*O0O Cu
gbobobooobbooobbooobobuoooGCE b cvbboobboobboobbooo
Fig20O0O0OODOOOODbOOOOODOOOoOobOocCcvoboOobobOoooooobobobooo
gobobodoobboobbodbbocGCEb O cubboobbooobbooobo
dddddoooogoooooooooobbboooooooooooonpooooon
gbobobooooobobobooobbooobobobOobD'DooDbUobUoboobooboo
dddodooooooooooooooboobbbboooboobbbbobbboobooon
oo O
gobogobocevsuuobooobbooboboGcCEU U b bbb boobooo
oo boboooboobooooboo
goboooooobooboboooobobooooooooooaoobooobbobbobboboobboo
gobooobbooobbevsobobuooobbooobGCEO bbb eevuoboooooo
goad



3.20 SECM U0

Uoooo0ooOoooooooooooobooostTMOODO SEMOODODOOODOODOOODOO
gobogobosecMooboboobogobbooobobooobbooobbooobooobo
goboboodbbooobbooobdoobboobbuooobbOo GCEUUDbbooobo
0000000000000 GCE(Cu/GCR) U DO ODOODOOoOoooon GCEOD secM OO
O000Fg30000GCED SECMOUODODOODOODODODODOODOODOODbOODbDODOOO
gooboooo
Fig4O0ODOOODOOOODDOODOOODOOODDOODODOODODDOODODGCEDDOODOOD
SECMOUO0O0O0OFg4-20 00000000000 0OD0O0O0ODOOGCEDODODODOODDOODO
gobooooboboboobbdooobbooobboobobooobboobobooobbooo
gbdobobOobOeCEUOOU0DbODOOObObDOODUOUDbDODObOO0OODODbOOU Figs-
l00gobbooobooobbooobbooobboobbsecMODOOObDDOOO
gobobooobbuoobobboobobooobbooobooobobsecMO 3DOUOOOOO
0000o0o0o0ob0obobOoobobobooobobO0b0o0FgS OO 0D OOobOoDOD
O00b0o0O0o0o3pb0000obo0bbdrgs-10000000D000000O0DODOODOGCE
O000000o0b00ob0obO0ob0o0o0b0obOrgUs-20 00000000000 DODODOO
goobobooobbodbbobooobooobbooboobbobbooobbooobo
gobobooobobooobooobobuooobboobobooubbooobooob cub o
gbdbobbUiUODbDbUOOObDOUODDOOUODbDUODDUOUOUUDbDDOUOUODDOUOODD

2% OHB00 Eectrochen mine Miroscope - [SEOMhoadbin]
i Ek Sewp Convol Graphics Dstafroc Sim View Midow el
Dl==s| TS| »lujm|>s|n] Q]S niFes) -]

1.20e-8 A ‘

June 8, 1999 17:51:33
Tech: SECM
File: SECMnoad bin

Probe E (V) =06

7 cHeon & rcsczpe - SEOVedbr]
BT DatoProc Sin View Window Heb
T = O s R =T A

1.19¢-8A ]
s

June 11,1999 10:10:21
Tech: SECM
File: SECMad bin

Sensitiity (A/V) = 1e-9
XDi 50

9.03¢-9A - 9.12e-9A -

6.06e-9 A -

3.09e-9A I
14e-10A 50 um

Oum 50 um 200 um

lax 5
Widthdraw Dist (um) = 80
Quiet Time (s) = 2

For Hep, press I

Fig.4-1 Fig.4-2

Fig.4 SECM image of copper deposited on GCE in absence (Fig.4-1) and presence (Fig.4-2) of additive in the solution.
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Fig.5 3D Surface Plot of copper deposited on GCE in presence (Fig.5-1) and absence (Fig.5-2) of additive
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