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APPENDIX A

Flux classification

A.1 Quality classification of flux: JIS Z 3284
JIS Z 3284 classifies the flux in 3 types as shown in the table A.1.

Table A.1: classification of flux.**

. x__‘::\-“ '_,,f:f odll insulation,Q Copper Copper
Chloride c¢ ent of |

Symbol Activity . ondition Plate Mirror
ux D
corrosion corrosion

I Low 0. 03 . (l ' 0" m No No corrosion
\\\\ corrosion

II Medium | Over ¢ /)7 -“\\\ min cor::ion E

111 High [ Over0.1 @andingl 6’5 | \ 1> €10"" min No -
- “ corrosion

J-‘“" £

M Z
A.2 Quality classification of flixy #-STD-00:
£ /A 92,

e '
-

..

J-STD-004 firs{ B RN £ iccidod on the basis of

o~
composition. Each co 5"’_ i 1 of 6 flux activity levels

according to the corrosivg)r conductive prop of the-a.m and flux residues. When
the 4 composition categories' and 6 activity levels are taken together, the result is 24 flux

classifications. ﬂuﬁlq NENINEIND

The flux composuﬂh categories and the&r symbols are

I | NI UAIINYA Y

Organic (OR)
Inorganic (IN)

Flux activity levels are determined by results for copper mirror testing, corrosion
testing, surface insulation resistance (SIR) and halide content. The activity levels are;

L = Low or no flux/flux residue activity

M = Moderate flux/flux residue activity

H = High flux/flux residue activity
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Each of the three activity levels is further characterized using 0 or 1 to indicate the
absence or presence of halide in the flux. This results in six flux types;

LO

L1

MO

Ml

HO

H1
(1) The Institute for Interconnecti
(2) Electronic Industries Associ

Table A.2, taken fro

column, the 6 flux activity

w ectronic Circuits

=

osition categories in the 1st

and the resulting 24 flux
classifications with their « column.4

Table A.2: Composition cat

Flux Materials of Activity Levels Flux Designator
Composition o -ali(ﬁf Type

ROSIN 0%) < /- : 0 ROLO

(RO) oW (<0.5%) , ROL1

10%) ROMO

Modetaie£0.5-2.0 M1 ROMI

Hi BT 5 ROH0

| High (>2.0%) ROH]1

RESIN oW (0% RELO

(RE) ~{ Low (<0.. ' REL1

| Moderate (0% Mo | REMO0

oderate (0.5-2.0@ M1 REM1

0 /&y & REHO

ﬂ u High (>2.0% REH]I

ORGANICq) [ Low (0%) _ L0 ORL0
(OR) Low (<0.5% ares b

’quf]a dérate (0.5-2.0%) L ORM1

High (0 %) HO ORHO

High (>2.0%) H! ORHI

INORGANIC Low (0%) LO INLO

(IN) Low (<0.5%) Ll INL1

Moderate (0%) MO INMO

Moderate (0.5-2.0%) M1 INM1

High (0 %) HO INHO

High (>2.0%) H1 INH1
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A ROLI flux classification, for example, indicates a rosin flux, with a low activity
level, containing halide at less than 0.5%. Most of the former Military type RMA fluxes
conform to J-STD-004 classification ROL1. Many, if not most low solids no-clean wave
solder fluxes are type ORMO, organic, moderate activity, without halides. Most water-
soluble paste fluxes are type ORHO, organic, high activity, without halides. 5 Table A.3,
taken from J-STD-004, lists the test requirements for establishing the flux activity
levels/flux types. The actual table in J-STD-004 has 11 footnotes, which should be

%the Tux activity levels/flux types *’

consulted for additional information.

Table A.3: Lists the test requirem

.‘.
- CONDITIONS
' ' “'\‘ : CORROSION o
FLUX ’ PASSING 100
COPPER MIRROR -
TYPE _ o TEST MEGHOM SIR
CO , REQUIREMENTS
r) = )
o L
Lo No evidence of P oo - 3 No evidence of Both cleaned
i minor break through 1 corrosion and uncleaned
Mo les?gﬁ g:;;:’g.‘ tl:st S 0. Minor corrosion Cleaned or
Ml s Fa 2.0% acceptable uncleaned
HO Break through in Pass % ; ’
more than 50% of Mijoc cot;r‘;swn Cleaned
H1 test area Fall 0% s

A3 Flux selection

Section 6.3 of J- STI} 4 draws an apvxxmate analogy between L, M and H

e e A AT I ) 1 5

well as water-solublg and synthetic actlvated fluxes, and the newer low sollds “no-clean”

Y1 W 1191 PPN 12
help to the S 1vale to what they

may have been using according to other former flux classifications.
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Table A.4 Draws an approximate analogy between L, M and H type fluxes and the

o0 . 29
“traditional” classes of rosin-based fluxes

AllR,
LO Type Fluxes: Some RMA
Some Law Solids “No-Clean”
L1 Type Fluxes: Most RMA,
Some RA
MO Type Fluxes: Some RA,
Some Low Solids “No-Clean”
M1 Type Fluxes: | , MostRA, Some RSA
HO Types Fluxes: ome Water Soluble
H1 Types Fluxes:
e and Synthetic Activated
Other analogies can presented in Table A.4 For
example, some low solids “ and some water-soluble fluxes
are MO Type
J-STD-001B (Re and Electronic Assemblies) is
the general standard coverifig 1 "  ethods and verification criteria for producing
quality soldered interconnection assei '7‘"'" tandard establishes three general
end-use product classes for e mc—*as e ‘T{ﬂ; 2 y based largely upon their functional

performance requirements: T R
_F b S SR

Class I - General Electr’(ﬂzc Products

Includes produgtsFsuitabie ¢ the major requirement is

function of the completed_asem ly electﬁmic products.
Class II - Dedicated Service flectromc Product

Includes pﬁu‘g ﬁe(}%%@wmeﬂ ‘Q’:d life is required and

for which unint service 1is desued but not critical. Typlcally the end-use

i, LRSI it ied s (e

Class 111 - Hzgh Performance Electronic Products

Includes products where continued high performance or performance-on-demand
is critical, equipment downtime cannot be tolerated, end-use environment may be
uncommonly harsh, and the equipment must function when required. This would
typically include Military weapon and defense systems, aerospace, life support systems
and under-the-hood automotive electronics. The user has the responsibility to determine

the class into which his electronic product belongs. There may be overlap of equipment
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between classes. Section 4.2 of J-STD-001B covers flux requirements. The flux used
must be in accordance with J-STD-004, however, little guidance is provided for selecting
from among the 24 flux classifications. Only for Class III electronic assemblies are flux
types specified, the requirement being fluxes conforming to activity levels L0 or L1 of
flux materials rosin (R0), resin (RE) or organic (OR), except organic flux activity level
L1 shall not be used for no-clean soldering. Other activity levels of flux materials may be
used for Class III assemblies provided data-demonstrating compliance with the testing

requirements of Appendix D of J-STD-0Q15 is available. Appendix D testing includes

surface insulation resistance (SIR) a n for corrosion, dendrite formation
and mealing of conformal coating al resistivity of solvent extract
(ROSE) and ion chromatogra ing. equirements or guidelines are provided

assemblies, which, together,

To assist users in selegting/fluxtypes pel D-004, the writer proposes the

o consideration the two

A i
77 7

=

Table A.5: Acceptable Flix Types”

Electronic PROCESS WiTH
Podligt CLEANING. SOLDERING PROCESS
Class Rosin (RO) | Resin (RE) [Organic (OR) | Rosin (RO) Resin (RE) rganic (OR)
I L0, L1, MOgM4d, HO, H1 0,L1,MOM1 | LO,L1,MO,MI1 LO,MO
.3 il r__ - Bk
0| FIERSTET T Qe | oo
111 o Lo, L1 ¢ LOsL1 Loy LO

TRTAINIUURTINETIRY
'1 Wia
NOTE:

Other flux types may be used if testing has been conducted per Appendix D of J-
STD-001B and data demonstrating material and process compatibility is available for
review. For example, a large computer manufacturer (Electronic Product Class II) has
successfully used an ORHI flux type for many years. They have determined that the

soldering and cleaning processes they use with their assemblies achieves acceptable

levels of ionic cleanliness and electrical reliability. It can be seen that acceptable flux
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types for Class III products in Table A.5 are identical to the requirements in J-STD-001B
for Class III products. ORL1 fluxes are not permitted with no-clean processes because
there is little or no rosin or resin present to encapsulate their potentially corrosive halide
components. For Class II products, the table would allow all the flux types for Class III
products, adding M0 and M1 types with post solder cleaning, but only M0 type with no-
clean processing. For Class I products, the table would allow all the flux types for Class II

and III products, adding HO and H1 type with post solder cleaning and M1 rosin and resin

types with no-clean processing. Inor
assembly applications

’}xes are not recommended for electronic
The Table of Accep fux T &W\ally proposed to the IPC Joint

STD-001 Handbook being lementing the Standard. It
should be noted that the te developed for use with old
technology fluxes. Some of t readily lend themselves for
use with the newer flux 10-cléan™ and “VOC-free” This is an
area in need of further wo ask Group. Finally, it should
be mentioned that some fl rs inquiring as to what has
replaced the Government’s Qualifie ) for fluxes? The answer is that
there is no industry product 11st1ng : ppliers can be contacted to obtain J-
STD-004 class1ﬁcat10q‘5‘3nd‘ t : products in all forms; liquid
flux, paste flux, solder-p#ste | & perform flux. Most users

will accept J-STD-004 c@siﬁca 0 om a r@utable supplier. Some may

elect to verify the informat'hogay conducting ﬂysir own testing or contracting with an

independent test lﬁ% @%&mﬁw NS
AR ANNIUNNIINYIAY



APPENDIX B

Solder paste flux quality testing methods

B.1 Flux content test

Flux content was tested by take specimen of 30 + 1 grams as W1 (g), measuring to

Next, the solidifiedssolder swas taken out 1o e beaker and washed it with
water, and after immersing®it w2 -propanol fe ‘ C minutes, then the sample was

le was measured the accurate

- h \Q‘ 6nnula

Where, F was flux content (s ass (g) of specimen prepared and

W2 was the mass (g) of:sblidified solder. 4
: Y
B.2 Viscosity test m
I. Thi contau‘E te ﬂux aced in wat at 25+ 10.5°C.

Hlla'l e container was

pl ed under spmdle scgthat it was atcenter of surfacg, ,
YIS FF ORI e
the helipath stand on descending.

IV. Two minutes after the spindle has cut into the top surface of the
medium, the value was recorded. Check that spindle was not touching
bottom of container.

V. The spindle was removed from the paste flux. the flux was stirred
vigorously by spatula for 15 to 20 seconds and re-measured viscosity.

VI. The viscosities were calculated from the values recorded after 2
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minutes of medium penetration.*'
B.3 Tackiness Test as per Singapore Asahi method
The tackiness property of solder paste flux was tested by Singapore Asahi method.
Homogenize the solder paste by hand stirring with spatula then apply a layer of solder

paste of approximately 1 to 2 mm height onto half of slide. The slide was placed on top of
a beaker and left in the room enviro t’of 23 t0 25 °C and 50 to 60 % RH. The

tackiness was checked of the paste\‘\ I 1 echecked 24 hours with spatula and
also whether skinning occurred on.th ace : r paste. The paste should be not

had skinning or lost its m@ 0“"%

The surface insul

eter. The solder paste was

uniformly printed to the ess, which was machined in

the slit shape at the electrode b-shaped electrode to meet the
electrode pattern. The coated t a drier to be set to 150 °C for 2
min, and then, melted for 30 s on. J be maintained at 260 % (capable of
maintaining for 15 s or H]ger‘ after Affter it was left to be cooled

as it was, the test piecé vas made. :--—Ji"w the test piece was
checked for any adhesiongdus S ¢
a pair of tweezers or the like‘itgly and keep ths_;est specimen in the temperature at 40 +

2 O¢ and relativﬂnﬂiﬂGW E WI‘% Wﬁ @ electrode should be

executed by using the coaxial cable, and the insulation resistance betxv}een the terminals

¢ =3
should be mﬁe{ﬂﬁ f gjm ﬂnmﬁa tester before
test piece i ce a 0 ms - The test piece should be placed in a clean

thermo hygrostat to be set to meet the conditions as specified by paying attention that a

ga ma@ﬁer, and remove them with

coagulated drop may not fall on the comb-shaped pattern. The insulation resistance
should be measured at DC 100 V in the condition where the test piece was placed in the
thermo hygrostat at the time of 24 hours, 96 hours, and 168 hours after the test piece was

placed in it. The measurement value should be read after one minute.**
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B.5 Corrosion, Flux

1. The solder pot was heated so that solder bath stabilizes at 235 +5°C.
One gram of solder paste was placed into the depression in the test panel.

Using tongs, lower each test panel onto the surface of the molten solder.

AW

The test panel was allowed to remain in contact until solder specimen in the

depression of the test panel melts. Maintain this position for 5 £1 seconds.

/

compare after humidity exp servations was recorded, especially
any discoloration. -

6. The test panel Wi mminutes.

7. The humidity chagab §/5¢t 10'40 ; and 93 +2%relative humidity.

5. Test specimen was carefully examined at 20X magnification for subsequent

8. Each test specimef v spende cally (and separately) in the humidity
chamber. e T

9. The specimenS wgfe gXpose the above envi ent for 240 hours (10
days). M and well as unclean, condition.

10. The specimens were garéfiilly cxar 1 ptiorto placing them in the

compare with -_'.lp'f‘ 1S
12. Corrosion waﬁie ibed as
3.3.}.A. 12.1 Excrescen&?; at the interfaces of the flux residue

-4

and copper boundﬁ;l, T{‘ﬂﬁw Wsﬁﬂ ﬁ%s

.1.A.12.2Daiscrete white or colored spots in the flux

= ARIAN TN INYAY

B.6 Wetting effect and de-wetting test

1. The solder bath was set to the temperature of 235 + 2 °C.

2. The solder paste was left as it was until the temperature of solder paste was

reached to the room temperature.

3. The copper plate and the brass plate were cleaned with isopropyl alcohol.
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4. The one side of the test plate was dipped in the water and polished with the
polishing paper. The test plate was polished in one direction first, and then,
in the direction orthogonal to the first direction.

5. The surface was wiped again with isopropyl alcohol.

6. The solder paste was stirred with spatula to make it uniform.

7. The metal mask was placed on the surface of the plate with in one hour after

the surface was polished.

8. The solder paste was coated coyer the holes of the metal mask completely by
using the spatula as a sg \ \ ’7

9. The metal mask wa \\ d fro/&gate.

10. The paste coatcd™est plate was dr%minute at the temperature of

150 °C in the air ciretile ng type'drie; pre-drying was specified.
AU AN

11. The surface of the®o
12. The test piecCe that’ sftlie/fsi rfa ate ', the solder paste was placed

ith the scraper.

horizontally, dnd liez n the solder bath so that the molten solder and
the substrate

g 1"2' y
13. The substrate w; eﬁ'\%‘tﬁk

2’__\. r
substrate was melted.
l F?‘i;!c-&‘ i.l" r

each other sufficiently.

position until the solder on the

14. The substrate was coole -====="';

B ate in the horizontal position until the
e S <

solder on \
,—-,*

15. The degreelot/spread wz thel table B.1
Table B.1 The degree of sﬂea m

Classification of Cowtlon of spread

thedegreeofsprﬂ EJ ’J V] gmi‘WEJ’]ﬂi

Condition where the solder dissolved from the solder paste

a ‘m ORI MR (1ML

Condition where all of coated part by the solder paste was

wetted.

3 Condition where almost all the solder paste-coated part was

wetted by the solder (including the de-wetted)

4 Condition where no solder seemed wetted, and the molten

solder becomes one or more solder balls (non-wetting)
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Remark:

1. The solder might be sometimes expanded to the outward of the major spread
area along the file groove due to the capillary effect on the brass plate. This
excessive spread had no luster, and need not be evaluated.

2. A small solder ball might be found. This shows that the degree of the reflow
was insufficient, and need not be evaluated.

)ath was set to 235 + 2 oC, taking into

. For other alloy than the eutectic

3. The temperature of the solder

consideration the use
solder, the temperat: was set higher then the liquidus
temperature of When VSP was used, the test

temperature sha
B.7 Slump test as per Sifigap

Lig he stencil 76 mm x 25mm x 0.2

mm. Deposited solder paste fpat 1# 4 b in thickness with no solder
particles separated from the pa en should be marked # 1 and one
specimen as # 2. Specimen #1 shoul -;; =stored for 10 to 20 minutes at 25+ 5 °C and 50 +
10 % relative humidity-and e ' # 2 should be heated to
150 + 10 °C for 10 to , s, cooled to f"ﬁ ed for slump. Percentage

of slump was calculated fr _m

WE?%’?‘I‘EV]SWB’]T]?
’33 WARLNILUN 2208788

DI was average diameter of solder paste before heating.*’
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