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stel o] A

AR
HN; = 3/2N + H' + ¢
HyTe = Te + 2" + 2
HiAs = As + 3H" + 3¢
HiSb = Sb + 3H" + e’
HPO» + BO = HaPOy + 2H' + 2¢
HiSe = Se + 2H' + ¢
HPO; + HO = HgPO; + 2H' + 2e”
N,H = N; + SH' + de”
S,0% + RO = 2807 + 4H' + 2e”
HCOOH(aq.) = CO; + 2H" + 2e
HO = O+H" + e
HS,0; + 2HO = 21805 + H' + 2¢~
HCHO+H:0 = HCOOH + 2H" + 2~
PHy = P + 3H" + 3¢
HSi = S+ 4H' -+ de”
HC = C + 4H" + de
HS =S + 2H + 2%

—0.1%
—0.13
-0.08
+0.056
+0.06
H0L 102
+0.13
+0. 141

~ 2jolo] pHOINO] By

—0.50—0.06 pH

~{0.276—0.06 pH
—0.23-0.075 pH
—0.22—-0.12pH
-0.196—0.06 pH
=0.08—0.03 pH
+0.056-0.06 pH
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H,PO, +30H = HPO; + 2H,0 +2¢ |

BH; +80H = BO; + 6H;0 + 8e

HPOZ™ + 30H ™ = PO}~ + 2H,0 + 2¢

S,0%7 + 40H = 2505~ + 2H,0 + 2¢

CN™ +20H™ =CNO™ +H,0 + 2"

Pu(OH)4 + OH = Pu(OH), + e~

80,%” +20H = S0 + H,0 + 2¢
e’” =Se+2e”

HSnO; -+ Hy0 + 30H™ = Sn(OH); + 2¢

PHj + 30H" =P + 3H,0 + 3¢

H,+ 20H™ = 2H,0 + 2

AsO; + 40H ™ = AsO] ™ + 2H0 + 2¢

S,04% + 40H ™ = 250§ + 2H,0 + 2¢~

§%=S5+2e

ES(V) o19j0| pHHIAL Ey
—1.57 —1.57+0.09(4—pID)
—1.24 —1.24-+0.05(14--pH)
—-1.12 ~1.12+0.09(14—pH)
—~1.12 ~1.12+0.12(14—pH)
—0.97 —0.97+0.06(14—pH)
~0.95 -

0,93 —0.93-+0.06(14—pkD
-0.92 -
—0.90 -
~0.89 -
—0.828 =
—0.67 ~().67+0.12(14~pH)
«().57 —0.57-+0.09(14—pHD
(.48 -

vlar s BRe (HD=1 2459 §F49%, Ep2> (OH )=l 22 we4s

pH SanzHe 2K RS dim
12 | Cu-EDTA —0.2V | HCHO  —0.684V | +0.056—0.06 pH

12 | Cu-344 +0.18V | HCHO  —0.66V

5 1 Ni ~0.23V | PO, —0.8V ~0.50-0.06 pH

7| Ni-Feia 0.3V | HPO, —0.94V ~1.57+0.09(14—pH)

9 | Ni-=44 0.3V H:PO, -1.3V

10| Cr-Cn ~0.9V HPO; 1.4V

5 Cr -9V ILPO; 0.8V

12 | Ag CN ~0.3V KBH; ~1.12V ~1.24+0.06(14 —pH)
12 | Au-CN ~(.6V KBH; ~1.12V

7 | Co-elar ~0.35V | HPO —0.94V

9 | Co-3M4 ~0.3V HPO; ~-1.3V

10 | Co-#44 ~0.3V NaBH;  —1.13V ~1.13-0.02 pH(10~13)
9 | Sn-EDTA —0.6V HLPO; ~1.3V

5 | o' > H 0.4V

7T M - H —0.45V

9 | 2H' o H —0.6V

12 | 2H" — H 0.8V
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@ noble metals and passivated metal (=51 FSEI2 25)

* 20§ 470| OFSH 734 CuAg S)
* stainless steel, =c| 2L Hl Z
* sensitizing + activating X E|
*PdCl, L= PtCl, 2 G4tabd M0 T =g X & A
— O|2X|9|_+01| 9|0H HMO| Pd E= PeE SHAA SOIEE R
* QQEME E= ©X[E 0|8510 =a3W S0|A =3 X0 cathode pulseE =7t
o= $04 — ESHSAIA A2 HH off
* EZW FSOM I =FHO| Al EE= Fe 22 H(B)ZE2 S
— LHETX|2E O = HEZ Al (BtS AlS B): galvanic initiation

S
A~

—_——

o

(. :__Jt)

3 catalytically poisoning metals (FE =522 &[= 535

— O~
— &AM =S 5] u|5:x1| HMO
* Bi, Sb,As, Cd, Zn,Mn, Pb : TS| ==

* ZO M2 7K = 280|228 N §0ﬂ =9l



3-3-2. non-metallic materials (H| 25 &) > SO X} £

HoH o B £2

@ sealing (&S5 XN 2|)
FOHRN R (27

2R . of
MOE=HgHY &

@) destraining (annealing X 2| EE

*E|-
x M CF

(3 surface roughening(H

«Zolngl 92 SO I

* #HMS X3 ML)SH

o A
y O ITy O

XI&II _)E:LOH()l Ax||_|.|§

o
%%B%ﬁ, ™

22} or satenizing (AFHIZ

H s}

Ol s o:I MH
Xl E

|:|—|——>

H3aid
S

EE'—
|_

NS

— MEILB0| o

Ao of et

—t
S}

A HA

- -
ot
=
=

= Ol xkA 0
= Ch

™
S
S

o |

>
il

* anchoring effect (12| 2 1'})



o
=]

S8=t

M, 7AL A2 2 O
51 %

— surface rougheningOi| A] CHE & X[ A

[T
o
- AR XR20| 9l ¥ EHX|of o)

ol
PUNY =

A~
T

ctAE M E2 -0
St
=

AL

=
= HedeR:

@) surface cleaning
*



o e

(@) ECIT2EAMFA|2! HAEMN
(b)y-(e) A0 (2 &5&



j% 4.6

Lom

SnlIORC T lE




{

|

=
==Y

r -T(?: e “:‘,.t".c;ll”:*:‘@
WW o) G EmERE

() BHEIZIOHA] P12 2

/ [ o

o

I BHEC & IS
I el At YA

(0 - (2) —— (3) — (4

(b) HUBOINM 2B



Etching

To etch matenal
surface

S

Rinse

Rinse

Accelerater

Rinse Electroless

Nickel

Give catalyst

:Pd
@:5n

Surface adjustment

=

Give conductivity

@ metal

http://www.yuken-ind.co.jp/en-US/technology/knowledge/knowledge05.html

Simplified Process Flow Diagram for Plating Process
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http://www.candorind.com/candor_manufacturing_capabilities



Typical Process Sequences — Schematic Description

Pdy

QRO

Sweller Conditioner Pd-Activation
Noviganth® PA Plus Noviganth® PA Noviganth® PA Activator
Pd
Reducer Electroless Ni Cu Strike
Noviganth® PA Noviganth® Ni PA

W —— Pou— *
Acid Cu 20 ym Bright Ni 12 um Bright Cr 0.3 pm

Noviganth® PA is especially designed for pretreatment of mineral-filled polyamide substrates, which are
increasingly used in the manufacture of automotive parts such as door handles.The process is ideally suited
for the automotive industry’s move to reduce

Cr(VI)-usage in the pretreatment stages of plating on plastics.
(http://www.atotech.com/products/general-metal-finishing/plating-on-plastics/noviganthr-pa.html)



Polyester
abric

Polyimide
film

Cyan-free electroless gold plating with
high adhesion to various plastic films
(http:/lwww.aist.go.jp/aist_el/latest_resear
ch/2008/20081105_2/20081105_2.html)



i <Electrolytic UBM> ) . <Electroless UBM> i
Sputtering Before

It
|

Photolithography
Electroless plating

u Shorten the _—
e
1 PREEESS to
1/4! Solder loading

Electroplating

-

Resist/seed
layer removing

Solder loading

~

9 _

‘Enable a plating even for isolated Al pads

‘Enable a quick delivery, low cost, and saving resources due to the cut of the seed-
sputtering and the photolithography process.
(http://www.kiyokawa.co.jp/english/technology/technology.asp?’hed=36)




