
IPC-SM-839

Pre and Post Solder Mask

Application Cleaning Guidelines

ASSOCIATION CONNECTING
ELECTRONICS INDUSTRIES

2215 Sanders Road, Northbrook, IL 60062-6135
Tel. 847.509.9700   Fax 847.509.9798

www.ipc.org

ANSI/IPC-SM-839
A standard developed by IPC

Original Publication
April 1990



Table of Contents

1.0 SCOPE...................................................................... 1

1.1 Introduction .......................................................... 1

2.0 APPLICABLE DOCUMENTS ................................... 1

2.1 Institute for Interconnecting and Packaging
Electronic Circuits (IPC) ..................................... 1

3.0 SOLDER MASK OVER BARE COPPER ................ 1

3.1 Metallic Resist Stripping ..................................... 1

3.1.1 Peroxide................................................................ 1

3.1.2 Non-Peroxide ....................................................... 1

3.1.3 Detection of Residuals......................................... 2

3.1.4 Removal of Residuals.......................................... 2

3.2 Stripping Organic Resists .................................... 2

3.2.1 Solvent Processed Resists.................................... 2

3.2.2 Aqueous Processed Resists.................................. 2

3.2.3 Removing Resist Residues .................................. 2

3.2.4 Effectiveness of Organic Resist Stripping .......... 3

3.3 Board Handling After Resist Stripping............... 3

3.4 Pre-Solder Mask Surface Preparation ................. 3

3.4.1 Mechanical Methods............................................ 3

3.4.2 Chemical Cleaning............................................... 4

3.4.3 Chemical Coating ................................................ 5

3.4.4 Final Rinse ........................................................... 5

3.4.5 Drying .................................................................. 6

3.5 Pre-Solder Mask Cleanliness Testing.................. 6

3.5.1 Water Break Test.................................................. 6

3.5.2 Solderability Test ................................................. 6

3.5.3 Ionics .................................................................... 6

3.5.4 Organics ............................................................... 7

3.5.5 Moisture and Insulation Resistance (M&IR)...... 7

3.6 Storage Prior To Solder Mask Application......... 8

3.7 Application of Solder Mask ................................ 8

3.8 Pre-Solder Leveling Problems............................. 8

3.9 Solder Leveling Processes................................. 10

3.9.1 Background ........................................................ 10

3.9.2 Inspection and Preclean..................................... 10

3.9.3 Fluxing ............................................................... 11

3.9.4 Solder Coating ................................................... 11

3.9.5 Solder Leveling.................................................. 11

3.10 Post-Solder Leveling Cleaning.......................... 11

3.11 Post-Solder Leveling Problems ......................... 11

4.0 SOLDER MASK OVER TIN/LEAD ........................ 11

4.1 Fusing Fluid Cleaning ....................................... 13

4.1.1 Residues and Problems...................................... 13

4.1.2 Test Methods for Residual Detection................ 14

4.1.3 Method of Removal........................................... 14

4.2 Board Handling.................................................. 14

4.3 Pre-Solder Mask Cleaning................................. 14

4.3.1 Mechanical Methods.......................................... 14

4.3.2 Spray Cleaning................................................... 14

4.4 Pre-Solder Mask Cleanliness Testing................ 14

4.5 Application of Solder Mask .............................. 14

4.6 Trouble Shooting Guide—Cured
Solder Mask ....................................................... 14

5.0 NOTES .................................................................... 17

5.1 Cleanliness Test Equipment............................... 17

Figures

Figure 1 ........................................................................... 2

Figure 2 ......................................................................... 13

Tables

Table 1 Cured Solder Mask on Copper ............................ 8

Table 2 Cured Solder Mask after Solder Leveling.......... 12

Table 3 Cured Solder Mask on Fused Tin/Lead ............. 14

IPC-SM-839 April 1990

ii



April 1990 IPC-SM-839
Pre and Post Solder Mask Application
Cleaning Guidelines
th
pa

sk
e
nd
es
ro
se
it

nli

y
nt
o,
e
l it
is

ad
in
ill

ter
ass
cu

rd
o

t,
ed

ce

ts

ts

In-

st

ric

nt

tin/
left
mit
ect
he
are
ow

er
are

d
c-
m
e
ed.
o-

-
nes.

r
er

ually
can
de
ck
ked
n
ide.
ed
1.0 SCOPE

This document is intended to cover all aspects, bo
method and degree, of cleaning associated with the pre
ration of bare printed circuit boards prior to solder ma
application. It continues with the prudent control of th
cleanliness level during the solder mask application a
cure processes. It includes maintenance of the cleanlin
level of solder masked boards during pre-assembly p
cesses and/or storage time prior to assembly. Finally, ba
on the procedures used in the previous steps, it deals w
maintaining the soldered assembly at a degree of clea
ness consistent with the end use.

1.1 Introduction The cleaning process prior to an
printed board fabrication step is the single most importa
function over which there must be complete control. Als
it is paramount to remember that with any ‘‘build up’’ typ
of manufacturing, each step taken, no matter how trivia
is perceived, may involve multiples in cost added. This
especially true with printed circuit boards where the myri
of steps require complete cleaning procedures. Clean
before solder mask application is critical because there w
not be further opportunity to remove extraneous mat
after the application step. In general, the use of a cl
10,000 or better clean room is desirable to reduce parti
late contamination.

Because of the differences in preparing and cleaning boa
with copper and tin/lead, this document treats each type
circuitry individually in Sections 3 and 4, respectively.

2.0 APPLICABLE DOCUMENTS

The following document, of the issue currently in effec
forms a part of this specification to the extent specifi
herein.

2.1 Institute for Interconnecting and Packaging Elec-
tronic Circuits (IPC)1

IPC-TM-650 Test Methods Manual2

2.3.25 Detection and Measurement of Ionizable Surfa
Contaminants

2.3.26 Ionizable Detection of Surface Contaminan
(Dynamic Method)

2.3.26.1 Ionizable Detection of Surface Contaminan
(Static Method)

2.3.38 Surface Organic Contaminant Detection Test (
House Method)
-

s
-
d
h
-

g

-

s
f

2.3.39 Surface Organic Contaminant Identification Te
(Infrared Analytical Method)

2.6.3.1 Moisture and Insulation Resistance—Polyme
Solder Masks and Conformal Coatings

IPC-S-804 Solderability Test Methods for Printed Wiring
Boards

IPC-SM-840 Qualification and Performance of Permane
Polymer Coating (Solder Mask) for Printed Boards

3.0 SOLDER MASK OVER BARE COPPER

In this process, an etch resist, which is usually plated
lead, is removed so that the plated copper traces are
bare. Solder mask is applied over bare copper to per
solder leveling, reduce solder pot contamination, prot
electrical integrity, and eliminate mechanical damage. T
removal of etch resists, pre-cleaning and post-cleaning,
explained in Section 3. See Figure 1 for the process fl
chart.

3.1 Metallic Resist Stripping Two techniques are used
for stripping tin-lead or tin, the key metallic resists, from
circuit boards. They are distinguished by the use of eith
a peroxide or a non-peroxide (acid based) solution, and
described in the following paragraphs.

3.1.1 Peroxide Peroxide is an aggressive oxidizer, an
all equipment exposed to it should be of plastic constru
tion. In addition, many products also contain ammoniu
bifluoride, which will also etch glass. Since the peroxid
reactions are exothermic, cooling coils are recommend
Laminate attack can result from the heat and the amm
nium bifluoride. Compatibility of laminates with the solu
tions should be checked before setting process guideli

3.1.2 Non-Peroxide Non-peroxide strippers are nitric- o
fluoboric-acid-based solutions. They are used in eith
single- or two-step processes. Single-step processes us
involve spray techniques, while two-step processes
involve either soak or spray techniques. Non-peroxi
strippers are generally not exothermic, and will not atta
laminate. However, a specific laminate should be chec
for compatibility with the particular stripper being used. I
general, non-peroxide strippers are slower than perox
With fluoboric acid-based solutions, spray equipment us
1. Publications are available from IPC, 2215 Sanders Road, Northbrook, IL 60062
2. For convenience, reprints of IPC-TM-650 test methods are provided at the end of this specification.
1


