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Copper Electroplating onto Niobium HZB......

For Cuplating waterbased acidic electrolytes are commonly used

Anode |SSU€S
A Nbis an active metal: galvanic displacement reaction

Nb(s)+ C@+‘> Clé)"' Nt¥+

N

Cufilm adhesion problem

Previously explored (reported in

November):
Cu-plating onto A|ka|in:> OIIEerctro:yte - commercial acidic electrolytes for stgeiChen)
Active Metal (worked for steel - severalalkaline electrolytes fosteel

L

Y no good Ctadhesion orNb

Nl ess acti vecddu
. , o

Y modification of electrolyte composition,
LI F GAy 3 LI NF YSUSNEX

2



Modified Alkaline Electrolyte for Steel: Gl Film
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CuMNDb Film: Liquid Nitrogen Test H/B.. ..
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Cu film passed
A liquid nitrogen test
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CuMNDb Film: XRD
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-~ Strategy:

2" layer_
Istlayer 1st Culayer (alkaline electrolyte): to be used as a buffer layer

2nd Jayer (acidic electrolyte): Giilm of required thicknessA00em

Studying Ceplaiting with Acidic Electrolyte

/ Electrolytes: \ / What was Studied: \

1. Quality of Ctfilms obtained using Standard
1. CuSOHSQ/H,0 Cupric Electrolyte (deposition rate: current

2. CuSQH,SQ with various additives (polyethylene glycol, density, temperature)
sodium lauryl sulphate, benzotriazole)

2. Influence of additives onto CGlilm oxidation

3. CuS@H,SQ/CtJanus Green B/(w/MPS or w/a MBS (SEM/EDX, XRD)
4. CommerciaS.AldricfCuplating solution 3. Quality of films obtained using modified Cupric
K / K Electrolytes (deposition rate, uniformituQ)

0 7
*MPS: Sodium-Bnercaptcl-propanesulfonate HS\/\/(,S),\ONa



Testing Acidic Electrolyté$). Cu plating onto Copper HZB.. . .

Zentrum Berlin
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Testing Acidic Electrolyté$): Cu plating onto Copper HZB.. .

Zentrum Berlin
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Testing Acidic Electrolyté$): Cu plating onto Copper HZB.. ..

Zentrum Berlin

Samples 12
CuS@5sH,0 (0.64M)
H,SQ (0.2 mM)

H,O
Samples &
CuS@5H,0
H,SQ
BRI 1 il 7 (kT e t Hzo
80 mA ‘m# Jith ac : and various additives:
A Rl 'l i S TR w4 A polyethylene glycol
deposition T S ﬁ Eodlum_lauryl sulphate
rate. um/h at5kv | Cu(111), nm enzotriazole
CuSQ+H,SQ 200 27.8 - 3.9 0.05 30.18
CuSQ+H,SQ 40 5.7 7.9 - ; )
CuS@HH,SQ 80 13.2 17.4 4.5 0.06 32.76
CuSQ+H,SQ+PEG 80 13.2 17.5 5.55.9 0.07-0.08 29.86
CuSQ+H,SQ+SLS 80 13.2 17.4 3.6 0.05 32.84
CuSQ+HH,SQ 80 14 19.2 2-4.3 0.030.06 23.9

+ benzotriazole L2



Testing Acidic Electrolyt¢s). Cu plating onto Copper HZB.. ..
Cufilm morphology: General view (SEM)
Current density effect
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Testing Acidic Electrolyté$): Cu plating onto Copper HZB.. .

Zentrum Berlin

Higher current => larger &8
Cu,0 precipitates
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Testing Acidic Electrolyt€2). Cu plating onto Copper
Surface Oxides (EDX
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Testing Acidic Electrolyté$): Cu plating onto Copper HZB.. ..

Zentrum Berlin
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Testing Acidic Electrolyté$): Cu plating onto Copper HZB.. ..
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Testing Acidic Electrolyté$): Cu plating onto Copper HZB.. ..

Zentrum Berlin

—~
—
Ll
™
=

with benzotriazole

XRD: no GO

GHsN; residue

v i Ay T : o WO R 4 -
= . . i Probe= 300 pA :

Mag= 5.00KX Signal A = SE2 ESB Grid= 600V
s PRUDNIKAVA HZB...... | , ; ¢
WD = 50mm Zentrum Berlin EHT = 5.00 kv 070285_27 HF m‘g’yﬂgs mm et b

EHT = 5.00 kV 070285_07.tif Analytic 1.88e-06 mbar




Display BH el [ Standard v 3¢ ‘-Ei—’ 4F Settings

Top area o thé

S CKal2 x = N Ka1_2 Ex] = 0 Ka1 [E][x]
electrode
T e} ot
Tpm Tpm Tpum
s Cu Lai1,2 Electron Image 10 [1][~]

“E Confirm Elements »

= Cu ®

vy L

- Il Map Sum Spectrum T o

— Compare... v

: & ==

- At%

= Cu 70.2
> -
g 50— C 24.8
g - o) 43

= 0.7

2 “eopy

: Powered by Tru-Q®

0 Minimized Maps = Map Display Type:  Weight % ~  Binning Factor. 1 ~ WIE T U

0 T R R T ] R 1o 5 e O T e S o [T 7 T 5 T TN oy 7 QN2 o T S T i o 19
0 1 2 3 4 keV @ Map Details - Autol




Display B el [ Standard v | | 9€ -E-’ 4¥ Settings

< CKal 2 RE = N Ka1_2 E[x] = O Kat

EDS Layered Image 7

s

10pm
S Kal PSS Cu La1,2

10pum 10pm

©

Confirm Elements »

- Map Sum Spectrum @ f T0um

Electron Image 12

10um
Compare... v

OZOQ

10um

Minimized Maps‘ Map Display Type: Weight % ~ = Binning Factor.| 1 ~ M—}}—

|
4 keV @ Map Details



Testing Acidic Electrolyté$): Cu plating onto Copper HZB.. ..

Zentrum Berlin
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Cu electrode surfacafter chemical etching
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Testing Acidic Electrolyté2). Cu plating onto Coppe H/B. .

/Electrolyte:
CuSQ5H,0
H

additives:
A NacCl

A Janus Green B r \C[ Ij

A MPS

.

HS\/\/% “ONa

\ Sample 1 Sample 2 Sample 3

j, mAlcm? | deposition at% O O/Cu Cryst Size
rate, um/h at 5kV at 5kV Cu(111), nm

CuSQ@+HH,SQ+NacCl 24.5 2.1-3.6 0.020.04 29.64
+Janus Green B
CuSQ@+HH,SQ+NacCl 50 13.2 13.5 2.7 0.03 33.28
+Janus Green B
CuSQHH,SQ+NacCl 50 13.2 12.9 3.54 0.04-0.05 33.40

+Janus Green#B/1PS

Zentrum Berlin
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Testing Acidic Electrolyt€2). Cu plating onto Copper HZB.. ..

Zentrum Berlin
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Testing Acidic Electrolyt€2). Cu plating onto Copper HZB.. ..

Zentrum Berlin

Morphology of the Cdilms (SEM)

30 mA
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