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Our Solderability Test Systems are designed to provide fast, accurate and
objective measurement of solderability for components, including SMD and
printed circuit boards The system’s output results are expressed in quantitative
units — capillary wetting forces (nM) and wetting meniscus angle (degrees). The
results directly correspond to the solder wettability of the specimen. The
Metronelec solderability systems advance the state of the art of solderability
testing by eliminating the need to use indirect comparisons or subjective
operator interpretations.

Meets requirement of all international standards:
IPC/EIA J-STD 002 1 003

‘ JEDEC MIL 883 L

Menisco ST88 NEO IEC 68-2-69

IEC 68-2-58

NFC 89-400

User’s standard definition

Specifications

Dimensions: w310 x 1500 x h720

Immersion depth: 0.01-15mm by step of 0.01mm
Globule size: 1,2,3.2,4mm

Languages: English, French, German, Chinese
Force measurement range: 0.1-40 mN

Force measurement accuracy: 0.001mN

Versions :
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INTRODUCTION

Physical approach

When a solid is partially immersed into a molten alloy bath, it is subject to a set of forces
due to the buoyancy and to the surface tensions which are particularly high at the alloy - flux
interface.

The measurement of the force resultant is representative of the meniscus and, consequently,
of the wetting angle 8 and function of the solderability quality.
We distinguish the three following phases:

e The solid phase (component or coupon),
e The liquid phase (molten alloy),
e The vapor phase (atmospheric air in most cases).

Surface tensions

The molecular interactions of these three phases taken in pairs are surface tensions called:

e ySL solid-liquid phases,
e SV solid-vapour phases,
e LV liquid-vapour phases.

© the wetting angle is the angle defined by the angle between - SL and - LV

Vapor (V) YLV

WSV Skes (1) |

Laplace & Young’s equations

The balance of those three forces is attained when the liquid which wets the solid forms a
stable meniscus represented by the Young’s relation:

WSV + ySL + yLV = 0

The angle 8 formed by the surface of the solid, gaseous (vapour) and the liquid at their
extreme point of contact is the wetting angle.
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Figure 1: meniscus

The projection of the forces upon the “z” axis is written:

WSV - WSL
WSV -WSL - WLV *C0S 8 =0 = cos 8 =

YLV
The angle 8 directly linked to surface tensions is thus representative of the wetting quality.

The angle 8 becomes smaller when the wetting quality increases.

Note: The wetting angle 8 is conceivable only for alloys in the liquid state.

Balance measurement

As we dip the sample in molten alloy, we create an Archimedean push and a wetting force
then the sensor built in the balance sees these two different forces in the same time, hence
the following equation of the force measured by the balance :

Fr=Fw - Fa

Fr > resultant force measured by the balance
Fw > wetting force
Fa > buoyancy (Archimedean push)

IMPORTANT:

You have to consider the force and the
meniscus angle only when the meniscus
(the curve of the force) is stable.

Before, when the meniscus is moving (climbing)
the values of the force are uncertain.
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Wetting force

Knowing Fr we can extract the wetting force Fw from the measurement by adding the
Archimedean push.

Fw=Fr +Fa

From LAPLACE's law,

Fw = yLV#l*cos 8
And  Fa=m*Vx(Q

Hence Fr = yLv#l+cos 8 - V()

Fr -> resultant force measured (mN)

Fw -> wetting force (mN)

8 > wetting angle

yLv - liquid-vapour surface tension alloy/flux (mN/mm)

I -> sample perimeter in the meniscus area (mm)

T > Specific volume of the molten alloy (g/mm3
v > immersed sample volume (mm)

g > gravitational field (9.81 m/s2)

The other parameters are data fixed in accordance with the testing conditions.

If the value of the surface tension WLV, is unknown, operator shall start by determining it as
this value is mandatory for wetting angle and standard limit calculations, for more details see
section “Video recording”.

Wetting angle

The wetting angle gives a direct and absolute answer by a simple reading of the value. It is
difficult in case of complex shape to extract the wetting angle.

The software uses dedicated formulas following the shape and the entry angle to extract the
correct wetting angle.

In the general case (component fully wettable, regular shape on “z” axis),
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we extract 8§ from Fr= yLV*l*cos8 - m*y*g

Hence,
Fr+ T*v*g
Cos 8 =

WLYEL

Wetting force divided by perimeter

An alternative way between angle and force is to divide the wetting force by the perimeter
so we obtain a result independent from the perimeter.

Using the same notation, we have :

Fw  yrLv=l] *cosd
——— = yLv *cos §

As yLV is constant, this unit is just function of the wetting angle and limited by +yLV as cos8
can't be greater than one.

Solderability

Soldering

Soldering is the assembly of metallic surfaces with the help of a metal or an alloy in the
liquid state.

The liquidus temperature is below these of the metals to joint by wetting. These surfaces are
not reflowed during this process (by opposition to brazing) but are dissolved in the alloy.

Soldering is the main solution used in electronic assembly to provide a good electrical,
mechanical and thermal link with the following advantages:

e Good knowledge of the technology
e Wetting effect

e Very long feed back

e Low cost

e Mass production is easy

e Low temperature

All soldering methods use an alloy and a flux associated in different ways following the
application type:

e Cored solder wire with solid flux
e Wave soldering with liquid flux
e Solder cream reflow with pasty flux
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Solderability testing

The goal is to evaluate the quality of components / soldering ingredients before to use it on
production lines.

We can use solderability test to check components, pcb, alloys, chemicals for soldering or
components productions, etc...

We can't check all components, so we operate by sampling to measure the « average level »
of solderability. Size of the sampling depends on the amount of components and the degree
of confidence you want to use, all this is just statistic and is defined in quality standards.
Usually, we use batches of ten or twelve components to have a good idea of the quality.

Ageing

To know the solderability of a “fresh component” is not enough...As solderability can evolve
quickly, it is also very important to know, to predict the wettability versus time to warrant
the quality for months.

The ageing of fusible coating creates intermetallic growth; organic deposits have also a
limited shelf life, ageing in general is not good for wettability as the general state of the
surface is degraded.

Solderability shelf life is an important figure to know.

Different standards define conditions of ageing, it is generally an immersion of few hours in
“dry steam”, see standards for more details.

Why ?

The main reason is to avoid over cost due to repair and production destabilization and also
to lead the process.

Predict production results with off line trials.
Components, process approval, pcb or component manufacture (No clean, lead free, etc)

This equipment, defined in standards and meeting all standard requirements is also
mandatory to justify the level of solderability in case of doubt / conflict.

Who ?
Every company involved in soldering from:

e Raw materials suppliers (copper tapes or wires, rosins)

e Lead frames suppliers / formers

e Chemicals suppliers for pcb or component fabrication and assembly.
e Pcb and component manufacturers.

e Assembly companies

e Laboratories and schools
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Dip & look test method

This test, achievable with the ST88 NEO, is only a visual test with no physical measure.

The sample is dipped in defined conditions followed by a manual control visual. Methodology
is binary, just pass or fail no more discrimination. A comparison is not easy... Influence of the
operator in evaluation of the result, subjectivity, repeatability, reproducibility function of the
operator...

Efficient only with larges surfaces or need to use a microscope. See standards for more
information.

Solder bath wetting balance test method

We do a complete soldering with a specimen mounted on a balance and dipped in a bath;
we weight the amount of alloy wetting the specimen. The conditions of test are known and
well standardized.

There is a direct relation between solderability and the mass measured.

The process is computerized so the comparison, historic, and traceability are easy offering a
very good discrimination.

This method is well known worldwide by all standards and companies involved in electronic.
Solder bath method is preferred for conventional components soldered on wave application,
repeated tests (no need to align), gross thermal mass, large components.

Solder globule wetting balance test method

We do a complete soldering with a specimen mounted on a balance and dipped in a globule,
we weight the amount of alloy wetting the specimen. The conditions of test are known and
standardized.

There is no direct relation between solderability and the mass measured but we can proceed
by comparison.

The process is computerized so the comparison, historic, and traceability are easy offering a
very good discrimination.

This method is well known worldwide by some standards and companies involved in
electronic.

Solder globule test method is preferred for local test (on pcb or component) for partially
wettable sample, to limit the Archimedean push.

Components

All types of components can be tested with this machine excepted components already
soldered with balls or columns (BGA, etc). We can check the solderability of BGA before
balling but there is no sense to check the wettability of an alloy.

If the shape is simple, regular in the “z"” axis or known in the library, we can apply a model
to define the quality of wetting following the force measured.
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If this is not the case we can test the component by comparison by building our own
reference.
Substrates

Substrates are the base where we solder the component leads and pads.

We have a lot of different base materials and finitions (metallic or organic) on the market.
Preparation is essential for substrate testing, see annex A.

Alloys

Metal or alloy with a melting point below 500 °C (soft soldering) generally based on tin with
addition of lead, silver, antimony, copper, etc.

The alloy is present like a bath or like a preform called globule. Alloys are defined in many
national or international standards.

Lead free

As the ST88 NEO is fully compatible with all type of alloys with melting temperature from
room temperature to 450 °C as standard (600°C by request), there is no limitation for lead
free alloys. No prematured ageing of the pot with any lead free alloy.

Don't forget to input the right temperature and density to stay in the validity domain of the
formulas !

Fluxes

The flux is a chemical compound applied on metallic surface to help the soldering. The fluxes
used in electronics are defined in many standards like synthetic, no clean, organic non rosin
based, organic...

The fluxes used as standard in solderability are colophony based collected from trees. We
define different type of activities by addition of an activator halided Ex type R Rosin non
activated, RMA Rosin middly activated and RA Rosin activated).

Standards

This chapter describes quickly the spirit of the different standards in use, for further
information, as these texts are protected by copyright; please refer to original text available
on the web (www.ipc.org, www.iec.ch, etc)

The operator can apply all these standards to any curve or batch of curves by a simple right
click on the graph area

NF 89400
This standard defines only the bath method.

The sanction is the value of the wetting angle obtained with the following test conditions :
Ageing : not mandatory
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Flux : type R or RMA (CMA from the NF French standard NF C 90550) Alloy Sn60Pb40 at 235
°C

Immersion speed 20 to 30 mm/s

Immersion depth 4 or 2 mm

Immersion time : time as a function of the component size being admitted that the reference
time is 3 s for small components (including the CMS).

Pre heat : no

Pass / Fail criteria(s) : the solderability quality is classified into four categories according to
the following table

SOLDERABILITY CLASS QUALITY ANGLE VALUE ( °)

1 EXCELLENT 8:30
2 GOOD 8:40
3 ADMISSIBLE 8:55
4 UNCERTAIN 8:55

The experience gained in production and assembly workshops enables the following table to
be drawn up:

Note: if a sample in ten does not fall in the category chosen, one should measure five new
samples which must all be satisfactory.

NF 89400 P
This standard defines only the bath method.

This is a variant of the previous one, we use in this case the force divided by the wettable
perimeter as presented before. The “P” means perimeter.

We can use the wetting force (Fw/mm) extracted from the balance or the resultant force
(Fr/mm) directly from the sensor.

The test conditions are :

Ageing : not mandatory

Flux : type R
Alloy : Sn60Pb40 at 245 °C Immersion speed : 20 to 30 mm/s Immersion depth : 4 or 2
mm.

Immersion time : 5to 10 s.
Pre heat : no
Pass / Fail criteria(s) :  zero crossing time less than 0.59 s (time to across the “x” axis

Time to obtain 2/3 of the maximum force less than 1.0 s

Mil — Std — 883C method 2022

This standard defines only the bath method.
This standard is a US military specification, designed for traditional components like DIL
cases.

METRONELEC V2.0 — 10/2021

& 6 Avenue Eiffel - 78420 Carrieres-sur-Seine
(O Tél: 01301520 00

@ Web : http://www.metronelec.com| Mail : contact@metronelec.com Page 13 sur 83


http://www.metronelec.com/
mailto:contact@metronelec.com

SOLDERABILITY TESTER

® b
‘?'\ETRONELEC" USER MANUAL '}'\
‘%\ ! dﬁ‘.

The conditions are :

Ageing : yes

Flux : type R or RMA Alloy Sn60Pb40 at 245 °C

Immersion speed 20 to 30 mm/s

Immersion depth 4 or 2 mm

Pre heat : no

Pass / Fail criteria(s) :  zero crossing time less than 0.59 s (time to across the “x” axis )

Time to obtain 2/3 of the maximum force less than 1.0 s

IEC 68-2-69
This standard defines both methods bath and globule.

Ageing : defined

Flux : type R, RMA, RA

Alloy : Sn60Pb40 at 235 °C or lead free

Immersion speed : function of the component Immersion depth : function of the
component

Immersion time : 5to 10 s.

Pre heat : no

Pass / Fail criteria(s) : Buoyancy crossing time.

Time to obtain 2/3 of the maximum force less than 1.0 s
Minimum of force to reachat2 and 5 s

IPC/ANSI/J-STD-002/3

This standard defines both methods bath and globule. Solderability test procedures for
components and pcb.

Ageing : 3 classes defined
Flux : type R, RMA, RA

Alloy : Sn60Pb40 at 245 °C or lead free at 255°C Immersion speed : function of the
component

Immersion depth : function of the component.

Immersion time : 5to 10 s.

Immersion angle : 45 to 70 ° Pre heat : no

Pass / Fail criteria(s) : Buoyancy crossing time in less than 1.0 s.

Time to obtain 2/3 of the maximum force less than 1.0 s
Minimum of force to reachat 2 and 5 s

User’s specification

The user can define is own specification pass / fail criteria in time, level of force, time to
buoyancy, etc all criteria defined in standards. See section Utilization.
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UTILIZATION

Start up

Connection

EO
e ~oAPHE 3.?1”! [[}]

Introduction
The Menisco icon should be on the desktop or you can find it by Start Menis or Menisco.

On first installation (you will have a direct icon to do it), it is interesting to have the
presentation of Motor Control window appearing. For this just select in the file where it is
installed the Menis.exe file and change the last line from 0 to 1 as shown on the image

below
LikEchantillons Jib DT 3 AL TLIVE_VIUTU=L
@ OneDsve ol 62004 REP_GEMERE_DES=c : \NEO\MetroNEO
A | TIME_OUT_COM«300
B CepC Ments { ey
0 Mook ; TIME_OUT_CDE_ETALONNAGE=389
I Bureaw 1| menis ‘* Volet«d
] Documents Menisch.dil 204 Of fSetTenp=0
& Oownioads Menisir.ech .l"\:ﬂs.lper'.'lS?ur-28-17t95 )
Menisgh i {Afficher_Fenetre_Validation_mesurerl
b Music Menisgb.ech { VITESSE_PRECSION-0.91
B Obyets 30 Menisgm.dil ' :;222;}?
P S =17
= Pxtuess Menisgm.ech f‘(ﬁp CAM NUMe1
B v 2] Menispes : | CAP VIDEO PREVIEW2=1
3 O5(C) Sdib ; fShontlotorControl«1
wo Share (\172.16.222.51 (V4 v tmpime {
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Then launch the software by right clicking on the Menis.exe and selecting “Launch under
administrator mode”.

Presse-pagiers Organiser Nouveas Ouwir Selectionmer
« v » CePC » Bureau » MetroNE Ouvrir
7 Enable/Disable Digital S?mm Icons Type Talie
s Acces rapide © b on tant q sdmeni
me u > Mesu © Partager svec Skype Dossier de fichiers
NEOQ Dhdoid o B3 s Dostier de hichiers
S gt ” ) 20200 o5 by Document teste 1%
2 Bocument - -~ Epingler & Técran de démarrage sl s
& . 1] 20200 1.2 5 Docoment teste 2¥o
W Puctures . Damd o y [pocument e 1%e
contaming ’ 1] 20200 @ P Document teste %o
artager
Mevres } 20204 Document teste 1%0
Meswres 1] 20004 Accorder I'sccés 3 > [Document teste 9%
e U] Acttre Epingler & la barre des tiches Ficher LB 3%
ouvesy dosuer ~
sn:mo ] autret ™ Examines avec Malwarebytes Fichier LIB IKo
_] Copit @ Recherche de logiciels mabveillants Fichuer LIE
@ OneDrve E ;‘:‘" = et wersions pricd A\:—;v.. sten
ual pe Appication
S8 CepC [#1 ffplay Emvoyer vers > |agetcation
I Buresu 3 frprel Couper Appicatien
| Documents LA copier Fichar U
& Ocwnioads [ LikDe - - Fichier LE
D Music [ inngch it v oy Fichar LI 1Xe
3 Objets 30 [ libDg  Supprimer Fickiar LB 1%
= pct ] LibEc Renommer Fichver LE %o
sl Dbt propretes Fichoar L8 'k
W videor T Meanis Appication 405K
E &) menis Parametres de <o 3Ko
= Share (\172.16222.5) (V3) ¥ ] Menisch.dit Btension de lapp. a0 Ko

With the mouse click on the Menisco icon and you must obtain the following screen :

% METRONELEC Menisco

File Parameters Display Standards Measures Opbions  Window 7

D&% (& =1 ¢
[ Workspace :
User engineer
Password
Ready
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User level

You must choose your user level Engineer or Operator, only the Engineer has a full access to
the software; the Operator has a limited access. The first password is “secret” you can
change it only is Engineer mode, the password is used only for the Engineer mode.

Pazsword I

MHew pagzword I

Confirm new pagzword I

ak I Cahicel |

You don't need to use a password for the Operator mode.

Main menu

After confirmation of the password, the following window appears
ls[x]

Fle Parameters Display Standards Measures Cptions Window 7

=R A

Workspace

Select Application

(" Measuring Flux Surface Tension

@ Measuring Components Solderability
" Measuring With Solder Paste
 Measuring Flux Efficiency

 Dip and look

[+ Display on start

Ready

Use the arrow keys or the mouse to select the items wanted corresponding to the type of
test to do.
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Startup user interface:

il METROMELEC Manico - o x
Fickier Poramétres  Afichege Mommes Mesure Vidéo  Optiors Fenébe 7

D& F o H @A =zl |250°c/250°C

x
(=i ChLisershericdihes =
' Mesuren® 1: 164
w Mesuren® 2: 180
% Mesuren” 32181
' Ihesure n® 42 161
" Bdesuren® 52 184
~ Mhesure n® 8- 151
' Mesuren® 72184
¥ Msure " 32181
~ Mesuren® 52180
& Besuren” 10: 18
w besuren® 11118
% Mesuren® 12: 18
¥ Mesuren® 13: 18
% Mesuren® 14; 18
~ Mesuren® 15: 13
~ Mesuren® 16: 18
~ Mesuren® 17: 13
' Mesuren® 168: 18
& Mhadurea® 19: 18
~ Mesuren® 20018
+ Mesuren®11: 13
' Mdesuren® 22118
' Mesuren® 23: 18
w Mesuren® 24: 18
% Mesuren® 25; 18
~ Mesuren® 26: 13
~ Mesuren® 27 18
~ Mhesuren® 28: 13
' Mesuren® 29: 18
¥ Midurea®30: 13
~ Mesuren® 31018
& Masuren® 32: ;E o

MEASURING FLUX SURFACE TENSION
Select this line in order to measure the surface tension of a couple FLUX / ALLOY, see
section 2.3.

MEASURING COMPONENTS SOLDERABILITY
Select this line in order to measure the component or pcb solderability, see next section for
more details.

MEASURING FLUX EFFICIENCY
Select this line in order to measure flux efficiency using sample of polluted copper with
determined grades, see section Video Recording.

MEASURING WITH SOLDER PASTE

Select this line in order to measure the efficiency of solder paste, using samples of polluted
copper with determined grades, and solderability of SMD components. Option not yet
available with ST88 NEO.

DIP AND LOOK
Select this line in order to check visually the solderability (visual inspection, no weight
measurement)

Definition of parameters

Prior to make any measurement, the operator must define the file where the data will be
stored, for that we can create a new file or open an existing file.
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Open the menu File and choose New, or click on the white page icon, then you obtain the
following window

New 2| %]
Enregistrer dans : I@ ESSAIS ﬂ - £F Ev
51551 C)IABIL H551v3pml
125 ATM [ IAMEL Es51vavapml
I ATR-LIC) CKONTEK 579.FML
Salcatel Chleduc [Eeza.pm1
CIASPO =MsC [Eea3.pM1
ICATS ChMouveau dossier = e4amicro FMl
[CBEATRICE COSRAM Ees43v3pmi
[SIBono YU CIQES [Heas.pr1
)R [CDREMISHAWY (= c450RM PML
SCUsT =5Ts0 [Eea7.Fm1
CIDASSAULT E=TESTS Ees47v3pmi
S0IC Churiacl [Eeag.PrMi
F CVISHAY [Ee4av3 PM1
SIFahz Sywiorldtech Ees1pm1
[CIFABRICE Es11PM1 [Eesz.Fmi
(Siglobule [=Hs11v3PMm1 [Ees3.pm1
CIFTEC = 549w z-1.PM1 [ eseamz.pml
5 InstiUE de soudure 551 FM1 [Eeseamz.Pml
| | ol
Mo du fichier : || j Enregistrer |
Type: IParam Files *pm1) LI Annuler |
v

Select a directory or make a directory on your hard disk or on a accessible network drive.
Give a new name and confirm by enter or Save button.

Open file

Open the menu File and choose Open, or click on the open icon, then you obtain the
following window.

Select the directory and file to open on your hard disk or on a accessible network drive.
Confirm by enter or Open button.
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2]x]
Fegarder dans : I@ ESEAIS j - cF B
1551 C214BIL =513 pmi
=) ATM [ JAMEL Ess1vavapml
) AIRALIG CIKONTEE 579.FM1
S aleatel Sileduc = &39.FmM1
CIASPO =Msc Eea3.pm1
IATS EMoLveau dossier = sa3MIcRO PM1L
[CIBEATRICE C0SRAM Ees4avapmi
IS)Bono Yu =QES = e45.Pm1
CSICRM CHRENISHAWY = s45cRM.PML
CUST =5Ts0 Eea7.FM1
CIDASSALLT =2TESTS Eesarvapmi
f=]ie Churiacl = eag.PrMi
=5F CVISHAY = sagv3 FM1
SIFahz Sywiorldtech Ees1pm1
[CIFABRICE Es11PmL = s52.Fm1
Sigloblle Es11vaFrmi Hes3.pm1
ICIFTEC = 549w z-1.PM1 [ eseamz.PM1
5 InstiUE de soudure 551 FM1 [Ee5eamz.PM1
< | ol
Norm du fichier | =] Owrir |
Fichiers de type : IParam Files (*pm1) LI Annuler |
v

Parameters

Before to start test, check the parameters definition by opening the Parameters Menu and
Next Measure Parameters.

il METROMELEC Menice )
Fichier Paramétres  Affichage Mosmes  Mesure Vidéo Options  Fenétre 7 B
D& ¢ o m&dHE D ax) | I
= Faramitres de ls prosheire mesure *
(=i CUsersheriodiDiest =~ Echantllon Fhee  Alliage
& Masuren® 1: 160 Type: de mesupe. |
.
y x“"".;-m @ secben T avec gobude Tadegugobudatnl: [ <]
uren” 3z
o Mesure n® 4: 181 ™ dives ot Force s oot (o). [~
: muun:i:l&ﬂ s )
ure A" 82 181 - m =1
' Mesure o' 721801 Non; [ensbind =
' Mesure n” 32180 Type - [0 SECTION PRALLELEFIPECIOLE =l

W Mesure n* 92180
& Masursn® §0: 18
w Mesuren® 11118

~ Dimersiors e

Lagear [05 = Epassew  [06 =]

' Wesuren® 15: 18, pern: [FFA | [T
¥ Mesure n® 161 18 =
¥ Misuren® 17318, . A =] Areler

~ Mesuren® 1812
o Whasuren® 10: 18
w Mesuren® 20112

Corrdliors: da Meies

S N N
Y Wz Oarcii o) [T1 5 roiedeus dawnassion - 00 4]
+ Besuren® 25: 18 Tamgs dimmersion (5] |10 =2 ‘Vimese dwression frmii] - m
: m::::;.:: Teros de préchausge (1) m Vilene da revankéaimms) - ﬂ
+ Mhsurea® 28: 13 izt e peéchalisgeimm] - ﬂ Tena sup. Buse jobi ] : m

~ Mesuren® 20 18
' Maguren” 30: 13
w Mesuren® 31118
W Masure n'iZ:l‘B it

Echantlenage ) |25 -
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The menu Parameters Measure in progress will give you the conditions of a previous test
Keep in mind that dimensions, density and Gamma LV values are used to calculate the pass
fail limits, any error in it will create false limits. (See equations in section 1.1)

TYPE OF MEASURMENT
Choose the bath or one globule, some options are available / limited or not following this
choice. Check the receptacle chosen is well installed on the ST88 NEO !

To change the receptacle, pull up the manual jig on the right front side to free it, lift up
gently until you can move it outside the machine. Put the new receptacle by the same way,
be careful to avoid any chock with the height gauge.

The globule receptacle has three globules of 4, 2 and 1 mm diameter, the operator choose
by alignment of the desired globule with the component.

This receptacle has also a green button to confirm the alignment with one globule,
mandatory to allow the system to continue the test. This is the moment when the Motor
Control software will start. if you have putted 1 in the last lane of the menis.ini you should
have this black window with several lines, (more than 2, coming), if only two lines it means
that you have another small window behind this black one saying that pipe was not possible.

In this case you have to select in the main software the action : Measure / relancer le
module MC. Please see the two following windows :

M METROMELEC Meniico - &8 x
Fickier Baramétres Affichage Mommes | besure Vidéo fptiors Fegéte ]
D@9 O H M Dpmtmeos B ==l [250°C|250°C
[ Ubliser e ractage lors dus cycle

Changer le Module

= ClsershericdiDesh ~
o Besure n® 12181
w Mesure n® 22181
% Mesuren® 3: 161
W Mesure 0 42180
+ Mesuren® 32180
' Mesure n® £: 181
o besuren® 72 180
' Mesure n® 32181
' Mesuren® 5: 181

& Masuren” 10: 18
~ Mesuren® 11128
o Mesuren® 12: 18
W Mesuren® 13: 18
% Mesuren® 14; 18
+ Mhsuren® 15: 13
+ Mesuren® 16: 12
~ Maesuren® 17: 13
' besuren® 161 18
' Whesuren® 19: 13
' Mesuren® 20118
¥ Mesuren®21:18
~ Mesuren® 22118
& Mesuren® 23: 18

W Mesuren® 24: 18
% Mesuren® 25: 18
w Mesuren® 26: 18
~ Mesuren®27: 18
~ Maesuren® 28: 13
o besuren® 24: 18
+ Maesuren® 30: 13
+ Mesuren® 31118
L Mﬂuun'i!ﬂ’av

METRONELEC V2.0 - 10/2021

& 6 Avenue Eiffel - 78420 Carrieres-sur-Seine
(O Tél: 01301520 00

@ Web : http://www.metronelec.com| Mail : contact@metronelec.com Page 21 sur 83


http://www.metronelec.com/
mailto:contact@metronelec.com

®

e

"\ETRONELEC® USER MANUAL W
ﬁ\‘ SOLDERABILITY TESTER ‘%‘
Then the following window should appear:
m
S ET¥ O B S8 [hmmmm..“mmw

¥ MESUTE N 55 CANEO\MetreNECANED_MCNSTBE motorC anbrol.exe

If you still have the problem of starting MC, try to shut down the machine and turn it back
on after a while.

Solder globule receptacle
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NAME
If the component is new, enter the NAME and if you wish the MANUFACTURER and BATCH
number, these information will be listed in the browser of tests to help you to find any test.

If the component has already been placed in the LIBRARY, Click on the m j button of
the "Sample Name"

All of the parameters that have been entered are displayed. They can be modified for this
new series of measurements.

Next Measure Parameters il

Sample  Flux  Alloy

— Twpe of measurement
& with bath " with globule size of the globule (mm) I ,l
—Sample
Narme : |l
Twpe : |QIF44h4
Sample
—Dimensigf =2MpIe 2
S0TE3 -
S50P24 after plating _ [fness 06 =
SR0P24 after rewark,
SS0P24 after take out plated layer =~

2.2.3.4 DIMENSIONS
Type the dimensions needed in mm following the type selected (see the technical data)

2.2.3.5 FLUX
Type the name of the flux or select it in the list by clicking on the lift button.

The surface tension (Gamma LV) of the flux is linked to the flux selection but you can modify
the surface tension if required.

Use preferably a reference flux well known everywhere by all standards like colophony
fluxes; they are more robust with thermal conditions than no clean fluxes.

The flux shall be changed frequently to keep a constant level of solderability.

It is important to know well the GammaLV value for any couple of Alloy / flux as it is used to
define the maximum force and the wetting angle

The value of the flux surface tension is depending of the flux type here are some values for
common fluxes.

Non activated (R type) 445 mN/m
Midle activated (RMA type 415 mN/m
Activated (RA type) 370 mN/m
No clean 425 mN/m
METRONELEC V2.0 — 10/2021

& 6 Avenue Eiffel - 78420 Carrieres-sur-Seine

(O Tél: 01301520 00

@ Web : http://www.metronelec.com| Mail : contact@metronelec.com Page 23 sur 83


http://www.metronelec.com/
mailto:contact@metronelec.com

’ @
‘3‘?§TRONELEC USER MANUAL |\

SOLDERABILITY TESTER ‘%‘

TYPE
Choose the type of component as defined in Section 4.

This choice will set the formulas and the pass fail criteria to use following the shape / type of
component.

Click on the W =l button to have the list of type to select as below :

MNext Measure Parameters il

Sample  Flux  Aloy

— Type of measurement

i with bath " with globule size ofthe globule (rmm) I—Ll
—3ample

Name : [FICOT =]

Type : [1T-RECTANGULAR SAMPLE E

_ Dimensiod 12-CYLINDRIC SAMPLE

03-ULTI RECT. LEADS <
04-bAULTI CYLIND. LEADS kness -
05-PLATED SUBSTRATE SINGLE SIDE
06-PLATED SUBSTRATE DOUBLE SIDE
07-CHIPS CAPACITOR

— Flux 08-CHIPS RESISTOR
Mo - ?g:gg?EIBCULAR LC04/04 CASE :|
_A”rjzme; 12-PLAT PACKMOFP100 POFP.SOIC _‘ Cancel |
13-50T 89 -
— Test parameters
Temperature : (228 — Senstivity : m
Density (mg/mm3): {31 s Imrnersion depth (mm) ; 0.8 -
Immersion time (s): |° = Immersion speed (mm/s): [2] =
Fre-heating time (g) . |0 = Withdrawing speed (mm/s): |21 =
Fre-heating height {mm} . |30 - Tens.sup. flux (mifm): 415 .

ALLOY
Type the name of the alloy or select it in the list by clicking on the lift button.

Alloy choice must be done in a standard list or the closest to the alloy used in production.

It is important to know well the GammaLV value for any couple of Alloy / flux and the alloy
density at the test temperature as it is used to define the maximum force and the wetting
angle
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TEMPERATURE
Input the temperature test in °C directly or click on the arrows to change the value degree
by degree (0 to 500).

Respect a certain margin above the liquidus alloy to avoid delay in wetting. (50 to 35 °C).

DENSITY
Input the density in mg/mm3, be sure of the alloy density at the temperature set or click on
the arrow (0 to 10.00)

IMMERSION TIME
Input the immersion time in second or use the mouse to select value (3 to 90).

The wetting takes time, few seconds to let the equilibrium to occur. If there is no equilibrium
in this time, there is probably a mistake...

3 to 5 second for a component wetting, 5 to 10 for a pcb test and much more for a
dewetting.

PRE HEATING TIME
In case of pre heating requirement, input here the duration of the pre heating in second (0
to 90)

The pre heating is done few millimeters above the bath level.

Nota : if you select "Time = 0" the solderability measurement is made without Pre-heat
process.

PRE HEATING HEIGHT
As for pre heating time, we input here the height above the level of the bath in mm (3 to
30).

SENSITIVITY
The sensitivity is automatically set by the software according to the dimensions of the
measured part of the component but the operator can force it if wanted.

IMMERSION DEPTH
Input the immersion depth in tenth of mm (0.1 to 10) or use the mouse on the arrows to
change the value.

This depth is a compromise between good thermal exchange (function of the surface in
contact), shape / height of the sample and wettable area.

We use generally 1 to 3 mm for traditional components or 0.1 to 0.5 mm for SMD
components.

IMMERSION SPEED

Input the immersion speed in mm or use the mouse on the arrows to change the value(1 to
50). Immersion speed is a compromise between assembly process (wave, iron, reflow,..),
the component type and the immersion depth to have a minimum immersion time.
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We use generally 1 or 2 mm/s for reflow (static) and 20 to 25 mm/s for wave (dynamic).

WITHDRAWING SPEED

This value is only useful for dip and look test as there is no influence during the
measurement. Input the withdrawing speed in mm (1 to 50) or use the mouse on the arrows
to change the value.

SURFACE TENSION (GammalV)

Input the GammaLV in mN/m or use the mouse on the arrows to change the value(1 to
1000).

LIBRARIES
It is possible to save all parameters selected in the "Sample library" by clicking on Sample +
Add in library. Operator can also delete from library.

Next Measure Parameters

Sample  Flx  Alloy

Add in library

Celete from lbrary

with globule

The flux surface tension is saved or deleted in the "Flux library.

Next Measure Parameters

Sample | Flux Aoy

|—Typ ¥y Addinlibrary

el Delete from [brary ule

The temperature and the density are saved or deleted in the "Alloy library"

MNext Measure Parameters

Sample  Flux | Alloy

Type of meas e e alsl:Igh
|7 (& with bath [Selete from lbrary

Measuring solderability of component / PCB

Components model choice

For “classical” components, use the list of type in section 4 and 5, operator will find an
answer to the majority of needs.
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Specific components

For component non listed, operator should use “generic” type 1, 2, 3, 4 or 19. If the
component is fully wettable on the immersed section, we use type :

1. For rectangular section

2. For cylindrical section

3. For multi rectangular section
4. For multi cylindrical section

Type 19 is for partially wettable part, see Section 4 for more details.

If the component requests an immersion with angle, the software is not able to define itself
the pass fail limit (and also the wetting angle), operator must define a proper pass fail limit
from experience and literature and use “user’s specification”

The dipping orientation is normally 90° as we weight in that direction but some component
lead are parallel to the board or complex (J leads), so in this case we use a compromise
between the normal orientation of the component during soldering and the “z” axis. (20 to
45°).

Coupons

For coupon, it is important to have the greater wettable area by cutting non wettable area .
The metallization should start at the edge of the immersed side. If there is no contact
between the metallization and the alloy, there is no wetting.

Use type 19 and define total perimeter and wettable perimeter, the immersion depth should
be 3 mm if possible.

The best is to use pre cut coupon designed for wettability testing, with metallization on both
side and eventually on edges. If the coupon is fully wettable on all sections, use type 1.

Video recording

The video recording is accessible from the tool bar or from the video menu and the hot key
F11 to start a video recording.

# METRONELEC Menisco - [Measure n® 5 : SACX0307 MFR301 5 5]

EFlIe Parameters Display Standards Measures BUEELE Options  Window 7 - 8 x
0O = 43 é C:\Docume Fumenls\Ménisv

* Fr[mN
-1 C\Documents and $ & || 1250 {
v Measure n® 1: MA
v Measure n® 2 | MA
v Measure n® 3 : MA
v Measure n® 4 | MA
B v\casure n° 5 1 MAY
v Measure n® & : MA
v Measure n® 7 : MA T
v Measure n® § : M4 R I I It e S Sy rroTrmmsmaseoenneees Froserommoseeoeseoeed
v Measure n® 9 : MA : :
v Measure n® 10 @ Mi : ' :
v Measure n® 11 1 M¢ copb——— : ________________________j ________________________ — ‘ ________________________ 515
v Measure n® 12 : Mi
v Measure n® 13 : MY /

lo. 001 ..
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Operator can make a video recording manually or automatic during a measurement
(following option chosen in Capture Parameters by using the tool bar icon or the video
menu + video capture or directly by pressing F11

Image capture

Operator can prefer to make only a picture by choosing the video menu + image capture or

by clicking on the icon

Capture parameters

Operator can choose to capture automatically all measurement or prefer the manual mode.
The audio capture is also optional (no great interest for the test itself !).
It is also possible to stop the preview during the capture.

The frame rate can be changed following the cam recorder capability.

Capture Parameters

Autornatic capture v

Capture audio [

Stop preview on capture v

K

Frame rate 25
Ok | Cancel |

Video Format

The video format can be tuned to operator’s preferences: compression, format size from 320
x 240 the default value up to 640 x 480, and vertical frequency.

Propriétés rg|
Farmat vidéo ]
Flu vidéo
Espace couleur / Compression: {1420 -
1420
RGE 24

Dimension sotis : | 320 % 240 A

Fréquence de balayane vertical |30 =

oK | Anriuiler
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Play video

Play the current video, you can select the video in the measurement browser. Access by the
video menu + play video or by clicking on the icon (Can be grey if there is no video in

memory)

Video source

Propriétés

Paramétres du périphérigue ] Paramétres avancés ]

USER MANUAL

SOLDERABILITY TESTER

X

| Propriets

Filtre anti-bandes

Paramétres du périphéique  Paramétres avancés

Yidéa
Auta ™ 50Hz * BOHz
E xpasition —_—
Face tracking
A —_— 122
L mode de suivi Yitesze de suivi
Contraste |0 % Désactivé '
Tefiti — 120 " Continue (=
" Intelligent .
S aturation ——— |32
M ethete —_— 2 Mode d'affichage
Baite aus + Pecadrage
Gamma — & iz L lettres o automatique
Balance des blancs = — Zoom rumérique
Zoom marimal
Par défaut
= |
Aucun zoom
] 8 | Arnruler | | oK | Anuler |

Cam setting can be changed in contrast, saturation, Gamma, white balance, etc, the default

setting button come back to factory setting.

In advanced parameters, we can apply a filter for the power supply at 50 or 60 Hz,
numerical zoom and some other options following the cam used.

Video compression

The software can use the different compression tools available on your system, operator can

adjust some settings following the compression chosen.

Compression video

Compreszedr :

AUCUnE TECOMpPreszion

X

Ok

Annuler
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Measuring the Gamma LV

The parameters definition is similar to other applications, except for the types of sample,
only type 1 is available, as this requires the use of very thin copper foils of 10 mm width.

The data files are different than other test files.

This application is really useful to determine unknown GammalLV values.

= L] -‘_ '_ .
i Measure n° 5 : LAMELLE - ||:|||

Garnn]a“nﬂfnﬂ C:'Docunents and Settingsiilain VALWMes documents \MéniscotW3TE0% Sanple cu
Loo

400 |

300

1 1 I 1 1 1 1 1 I 1
1 1 I 1 1 1 1 1 I 1

e S
\ \ I \ I \ \ I \ \

I I I I

: : : : : : : : : : | ts)
1 z 3 4 5 & 7 =) 3 10

JAN/27/2006
Standlalrd . NF C 90550490551 Surf.Tens. max : 470 Surf.Tens. max max ; 472

The result is expressed in mN/m, giving the max value for the current curve (surf.tens. max)
and the max value of all values (Surf.Tens. max max).

Measuring fluxes & alloys efficiency

The parameters definition is similar to other applications, except for the types of sample only
type 1 is available, as this requires the use of very thin copper foils of 10 mm width.

The data files are different than other test files.

For this application, we have one more field “grade” where we defined the grade / ageing of
the copper foil used. The ageing is defined in standard NFC 90 550 and NFC 90 551.

We can measure the flux spectrum of activity vs aged copper grade.

The results are expressed in mN; Mil, IEC and IPC standard are not available.
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Next Measure Parameters

Sample  Flux  Alloy

Type of meazurement
+ with bath " with globule

Sample

Name:|

Type : | 01-RECTANGULAR SAMPLE

Dimengions [mm)

Width |10 = Thickness 0.0z _|:|

Flu=
Mam | ﬂ

Allay

Marme ; | j

Test parameters

Termperature : Senzitivity ; |'| _I;I
Drenzity [ma/mm] ;|2 - Irimersion depth [rim)] : |3 =

Irmnersion time: [s] - Irmmerzion speed [mmds] |21 _%I

Y

Pre-heating time [£] ; YWithdrawing speed [mmds] ;|21 =

Pre-heating height [mm] : Tens.zup. flux [mMAm] - {390 —

Dip & look test

You can choose this option at the start of the software, in that case there is no measurement
of force and of course no data saved, but we can define the parameters by the same way
through the Parameters menu :
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Next Measure Parameters

Sample  Flox  Allosy

Sample : || 0K

|
Flu : | j Caricel
=l

Allan |

Test parameters

Temperature : |235 _%I Immersion time [z] ; |5 _|:|

Irmmersion speed [mmds] ;|21 LI Imrmerzion depth [mm) |3 _|:|
Pre-heating time [z |0 _%I withdrawing speed [mm/z) ;|21 =

Pre-heating height [mm] ; Jj

The immersion speed is defined only in inches, here is the corresponding values in mm.

Immersion speed
(mm/s)
2
12.7
19.05
21
25.4
31.75
38.1
44.45
50.8

The immersion time is from 1 to 30 s (step 1 5)
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Start Measure

Please notice that you can ask for a change of module (bath or globule)

Noticed changer le module in the screen here under

1 METROMELEC Meninco - [Wessure n® 42 : Sensibifbé 03] - o X
Ml Fle Pecameters Display Stemdards | Messures  Video Options  Window £
O g B HE oHcy Saet e aire # _.,,.-| |25U°C-250°C

' Use scraping durine the cycle
= 1 €14 lnmrat s ied) Deaktop s relE0 M sures te s Lanmen s ax . pol
= ChlsershericdiDesd ~ | [l Changethe Module
¥ Messuren® 13U 00 Restart W Mocube |
w Measure nt 21U ggﬁ‘g ';]-;‘% T3
¥ Measuren® 3; U 0100 s i
01z A1EE 1.20.
T 015 aur?
. 0175 s -
s 61 o ped .60 | . .
. o 02z i a
i : 0250 s .40
0278 L
030 0678 o
0z NEET M 5]
0¥ e
037 6T ) o
ax 0z
n4m gz
nam nETE
0ams o
050 g B
065 e h
05 nara
0575 033 1.40
12} 1027
i1} 108
6% 108 00,
06T 10 I L o Cien e a s P
; H iy L0 /2020 easire made with globule Fa
g:g 1g Blandard ; IEC-68-2-69 CPE Farce ;| undefined
i T Tas 16005 Tha2500s 11 = 0000mH S0 000s F2s0m0nH & 0000s Dusercy s 000 mH
g:;s" lg D [ Tasi N Ta| i ml F2|  Dewstrg| FRasadu |
s et JUNASED0 2 mE 018 oo [T 5 P
11878 1113
050 1116
04 1118
093 1118
nam 11
Siep(s): [nogs |
i

Measure cycle

The cycle described below is automatic:

=

Resetting of the measuring chain to zero,

Scraping of the bath surface, if the bath is used, and scrapping selected or not in the
main menu

Module goes up

The height gauge goes down until it detects the module (bath or globule)

The height gauge rotate below the component

The height gauge goes up until it touches the component.

The receptacle moves up until detection by the height gauge.

The height gauge rotates and goes home (up)

Only when using globule module:

Tthe system waits for the alignment with the globule chosen (4, 2 or 1 mm) and
confirm alignment by pressing the four or eight arrows on the key pad or key board
before clicking ok in this window :

N

CENOU AW
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File Parameters Diplyy Standerds Measores Video Options Window 1

| F

>R e

== |250°c|250°C|

Adjustment of the globules in X Y 2

Use the keys on the numenc keypad 30 move the globules on e X, ¥ axes | nlse
the the gbues on the Z avs

You can approach vertically the globule from the sample with the fast up arrow, when
aligned, just press enter in the previous window.

10. The inert chamber system goes down (if requested).
11. The receptacle goes up until the desired immersion depth

12. Measurement

13. Receptacle, inert chamber come back to home position

14. Remove the tool holder and the component from the sensor

15. Clean the tool holder using solvent

16. Software asks for data saving and for next measurement with same parameters.

Analysis of results

Display the curve

Once the measurements have been taken, the results are displayed in a graph.

10

11

15
15

v Measure n® 7 : DEC/09/2003 N3
v Measure n° & DEC/09/2003 N°3
v Measure n® 9 DEC/09/2003 N3
v Measure n®
v Measure n®
v Measure n®
v Measure n®
V' Measure n®
W' Measure n®
V' Measure n®
W' Measure n®
V' Measure n®
v Measure n®
v Measure n® 20
v Measure n® 21
v Measure n® 22

DEC/09/2003 N4

: DEC/09/2003 N4
12
13
14

DEC/03/2003 N4
DEC/09/2003 N°S
DEC/09/2003 N°S

: DEC/09/2003 N°5
1 DEC/09/2003 Mg
17
1
19

DEC/09/2003 Mg
DEC09/2003 Mg
DEC[09j2003 M7
DEC09/2003 M7

: DEC/09/2003 N7
: DEC/09/2003 NG
v Measure n° 23 : DEC/09/2003 NG

-0.2E

Each measurement has a number (increasing order), regardless of whether it is validated or
not, this appears at the top of the graph and on the browser in the right windows (if
opened!).
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Apply standard

It is possible to apply different standards, for that click on the right button in the graph area
or go to the Standard Menu and select the standard wanted.

ml  Ctondards NF-A-B9 400 ,
-- Cop\:,.f CLIE ME-A-E9 400F N R
. Copy list MIL-STD-853 L
v [EC-58-2-69
IPC-STD-00243

Oither r

Standard are presented in section Standards.

Table of values

If the table of value is not visible, click on the double bar between the browser and the
graph windows.

In case of average of curves, the table of values include also the "standard deviation".

E Fichier Paramétres  Affichage MNormes Mesure Vidéo Options Fenétre 7 -8 %
D D”' 43 é |E “Documents and Settingshalain VAaL\Wes dncuments\Mén\sﬂ ?
* tel] Filmh)| e Fr{mN] C:\Documents and SettingsiAlain VALyMes documentsiMéniscodSTE0%Saup!

—-£5] C:\Documents and § A 0000 000 000 1.25 ... 4.30
v Mesure n® 1 09)1; 0160 024 0.05
¥ Mesiren® 2 : 091 0.320 0.02 0.04
v Mesure n® 3 : 09)1; 0.480 0.27 0.03
v Mesuren® 4 : 091 0.640 0.43 0.03 1.004----f----
W Mesure n® 5 : 09(1; 0.800 0.43 0.03
v Mesure n® 6 ;091 ??gg g ?2 g gg
v Mesure n® 7 1 09/1 1380 N5z ooz a.7sl |
¥ Mesuren® 8 : 09)1; 1.440 052 002
¥ Mesiren® 8 : 091 1.600 053 0.0
+ Mesuren® 10 09) 1.760 0.53 o.0z2 : H ; . J
v Mesure n® 11 : 09) 1.320 0.53 0.02 0.800 o fohe ittt ittt Sl i
 Mesure r® 12 : 09) 2090 053 0.02 i i 5 5 5
v Mesure n® 13 : 09 gigg ggi 3312 . : : : :g_ =8
¥ Mesure n° 14 5 09 2560 053 00z ET-2:3 R U SR S R e R
v Mesure n® 15 ¢ 09/ 2720 0.54 0.0z ! | | | |
v Mesure n® 16: 09/ 2,390 0.54 0.0z
v Mesure n® 17 : 09 3040 0.54 0.0z H H H H H
v Mesure n® 15 ; 09/ 3.200 0.54 0.02 0.00 . . . . + sl
v Mesure n® 19: 09/ 3,380 054 0oz B A e ;-0-os
v Mesure n® 20 : 09 ggég ggi 3312
V' Mesure n® 21 : 09/ 3840 054 o L T ¥ 4 B O N S S SR
¥ Mesure n° 22 ; 09/ 4,000 055 om
v Mesire n° 23 : 09 4160 054 0.0
v Mesure n® 24 ; 09] 4.320 0.55 0m : : : : |
v Mesure n° 25 : 09] 4.430 0.54 0.0 L
v Mesure n® 26 : 09 4.640 054 .o : : : : :
v Mesure n® 27 1 15/ :ggg ggj gg}
v Mesure n® 28 : 15/ ) ’ ) .75 K ! j
v Mesure n® 29 15] e e e .
v Mesure n® 30 ; 15)
v Mesuren®31: 15/ H H H H H
v Mesuren® 32 : 15/ [ I 1= R [, [ R s :
v Mesure n® 33 1 15) : : : : :
v Mesure n® 34 ; 15)
v Mesure n® 35 15] ! ! B | |
v Mesure n® 36 1 15] chEsl oo 1 _________________ 2 _________________ 3 ----------------- ; ----------------- 5
¥ Mesuren® 37 : 15{ v [ Pas(ms]: {0150 2 Force moyerme & 1.000 S: 0.51 wN

< Ed Norme : IEC-68-2-69
~ AMerisen e
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Zoom / scale (force, angle, time)

By a left click on the graph or from the menu Display you can switch from different
standards or scale, mix result or ask for an average.

Display fverage | i i
Standards  »|  Merge e
Copy curve Force scale  » 0.25
Copy list angle scale » 0.50
________________ Time scale 1.25
2,00
________________ ¥ Summary c 00
. v Toolbar v 12.50
_________ E‘""" v Status Bar .
' ' ; 50,00
}---------'—---------' --------- “--1  Userscale,.,

You can personalize the scale in force or wetting angle, for this ask for the force or angle
scale and then User Scale, here is below the windows for the force, just fill the fields.

Echelle de force personnalisée @

Force min : |-2.UD

Force max 500

Step: [1.00

0K Cancel |

Validate / Invalidate / Open / Print / Delete / Average / Merge

Select the measurement with the mouse (left button), and click with the right button to
display the window here above.

Valid / Invalid : Only valid curve will be displayed but invalid curves are still store on data.
Invalid curves are marked with a red cross, valid curve have a green mark.

Open : open and display the graph if more than one curve are selected, the software open
one window by curve. (If you want just one graph, use the merge option).

Print : Print the current graph and or the table of values following the printing option.
Delete : Erase from file data selected, be careful as there is no way to undelete.

Average : Make an average curve of selected curves, calculate the average value and the
standard deviation in the table of values.
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Merge : Display selected curves in one single graph for comparison.

Options

Configuration

oM

o'

Click on the Configuration Menu, to access the configuration window where it is possible to

modify the serial port (COM1 or COMM,....)

Also if the printer is color printer, select "Print on color" in the window. If the printer is black

and white don't select the "Print on color" in the window.

Mormes Standards

Temps —Force

1]
T1: ID _I; F1 [coéffficient] : =l
T2: |n E F2 [coéfficient) : ||15 E
Fr[mM] : IEI L
[T Surface &8 F (M) =
Fro [rm ] ; ||:| _IQ
Féurchi [mM] : IEI _l:

X

Angle
THETAT: |55 =

I =1
I =

THETAZ: |0 =

— Crozzing time

W alficher [T Coupe poussée Archimede [ Coupe zémo

— Tests Limitz

v Affickher & 'écran

Talz]:|0.59 TF1 [z] 2

= =
This): |07 = TF2 [z]: 5 =

TEIFTh[s]:=|1 _I: TD.EFTh[&]:=|EI _Ij

F1 [mM]: ID.EB _I?
F2 [mM]: ID-5 _I?

Dew 20 LI

Commentaire: |T ezt far Bona Y'u

ak. Annuler
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Autres spécifs

Librairie
Mo ; ﬂ
Temps Force: 0 ;I Angle :
T1: 0 = F1 [coéffficient] : THETA1 - [0 =

TZ: = Sfficient] - = R

0 = F2 [coéffficient] - |0 = THET2 - I il
| Surface &b Frimi): |9 =
Fron [rarm o] - ||] _%l
Farchi [mM] ; |E| _I;I

Crozsing time

[ afficher [ Coupe poussée fichiméde [ Coupe zém

Testz Limits

[ Afficher & 'écran

Tals): |0 _%l TF1ls): |0 _%' F1{mM] - |0 _%'
This):[0 = TF2[s): |0 = F2imh): [0
TOF This): =|0 _I;I TOFThis):=|0 _I;I Dew: |0 _I;I

Commentaire:; |

k. Annuler

Directory : which is the “working directory” of the software, where we save the
configuration files, software, calibration file, etc.

Serial port : We declare here the serial port where the machine is connected, if an unvalid
port is selected, you will obtain an error message when you ask for a measure.

Step (ms) : Step between two measurements, you can choose 10, 25 or 125 ms, this will
affect the smoothness of the curve. 10 ms is dedicated to “light” liquid like resin or water
based, more mobile than tin alloy hence a quicker phenomenon.

Preset measurement time (ms) : to display in the graphic curve, the "Maxi, Mini" ,
Average values, at the "Preset Time"

Print on color : Appear to be “has been” today but still necessary for old systems non
compatible !
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Display Start Windows : Display or not the application selection windows
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choose between, GammalLV, flux efficiency, component solderability, etc

Crossing time : Crossing time is the time when the curve cut the buoyancy level (Ta) or

the “X” axis level (Tb). Both are used in different standards but on the graph only one is
calculated so you can select buoyancy or “zero” crossing time.

e
y

Jat's

, Where we

Fr[mN] C:hDocuments and SettingsiAlain WALWMes documentsiMéniscohSample curves\Wire sample test. pml
125 . .._..°- S
l.000 o .o.... .............................J........................................;. ........................................
E .20
L0 5 L. L. !
L N L ________________________________________
- e L il
: tfs)
':'.':'.':'.':'.':'.':'.':'.'i.".':'.':'.':'.':'.':'.':'.':'.':'.':'."_E_".':'.':'.':'.':'.':'.':'.':'.':'.':'."_:—D_2'?
—oesol o) .. L. :
Femt
e 1 )
Example curve of “buoyancy crossing time”
Crossing time is 0.26 s between the curve and the buoyancy level (discontinuous pink line)
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..........................................................................................................

..........................................................................................................

----------------------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------------------

__________________________________________________________________________________________________________

----------------------------------------------------------------------------------------------------------

----------------------------------------------------------------------------------------------------------

Example curve of “zero crossing time”
Crossing time is 0.38 s between the curve and the X axis level (continuous blue line)

Print Pass Fail Data : You can print, only if you select different curves in merge, a table of
values with the different curves result and obtain a pass/fail result following the criteria :

Ta(s) : Crossing time with the buoyancy line, often fixed to 0,7 s or 0,59s for Mil spec.
Tb(s) : Crossing time with the zero line, often fixed to 1,0 s.

TF1(s) / F1(mN) : You can define a pass fail limit point with a minimum level F1 expressed
in mN (could be negative for partial wetting, ex pcb) at a certain time TF1(s). The curve
should pass over this level F1 at the time TF1. (Use in IEC 60-2-69)

TF2(s) / F2(mN) : same than above to define a second point (TF2, F2), we tolerate often a
dewetting between F1 and F2 of 20%.

T2/3Fmax : Crossing time with the calculated value of the 2/3 of the maximum force,
should be usually less than 1.0 s. The maximum force is extracted from the geometry of the
component and the hypothesis of a “full wetting” with a wetting angle supposed to be at
zero.

Dew : Dewetting is expressed as a limit percentage between the maximum force and the
minimum force (minimum known after this maximum), so the dewetting is equal to (Fmax —

METRONELEC V2.0 — 10/2021
& 6 Avenue Eiffel - 78420 Carrieres-sur-Seine

(O Tél: 01301520 00

@ Web : http://www.metronelec.com| Mail : contact@metronelec.com Page 40 sur 83


http://www.metronelec.com/
mailto:contact@metronelec.com

SOLDERABILITY TESTER

9 @
¢ \ETRONELEC: USER MANUAL |\
JqETRONELEC .

Fmin) / Fmax. Standard accept generally a value of 20 %. Don't let a value of 0 as we have
often a dewetting of few percent...if not the test will be failed.

Comment : space for operator to describe the conditions of test, batch number, etc

Fr[mN] C:hymeniscolHibex. pml

Example of dewetting curve Fmax Fmin.

Other Spec (specification)

In order to create personal specification

x|
library
MName : |clill LI
—lime:———— Force :
T1: |2 3: F1 (cogffficient) - |0 3:
T2: o 3: Fr(miy: [0 3:
—Angle Fm (mm/mMNj: |0 3:
THETAT : [52 3:
THETAZ: |U 3:
[~ Buoyancyline [~ Buoyancyline [~ Zerancyline

0K | Cancel |

Name : Select the user standard wanted to apply on graph. Or type a new one to save a
new standard.

Time : T1 and T2 times for wetting angle Thetal and theta 2 and for force.
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Force :

F1 coefficient : percentage of maximum force as pass fail limit, for 2/3 of the maximum
force input : 0.67.

Fr(mN) : define a nominal pass fail limit, an horizontal green line will be displayed at this
level.

Fw(mm/mN) : Level of force divided by the perimeter , common vaules are 0.25 — 0.27.
Display buoyancy line : display the buoyancy line on graph.

Buoyancy line : calculate the time to buoyancy line and put a purple vertical line at this
point.

Zero ancyline: calculate the time to zero ancyline and put a purple vertical line at this
point.

CPK

You can modify the CPK setting in the menu Options, CPK.

The CPK value can be displayed for force and or angle, the calculation is made with a certain
limit, number of sigma at a certain time.

X|
Farce Angle
[~ Display CPK [~ Display CPK
Limnit () : |1 3: Limit (deg.): |55 3:
MNumber of sigma |3 3: Number of sigma: |2 3:
Time (s} |3 3: Time (s): |3 3:
Ot I Cancel |
Languages

This software supports different languages, we can switch easily by the menu Options
Language.

s Measures M Window 7

and Settingshs  —onfiguration. .. ériz *| B

Qther Spec. ..
CPE...

Language r French

Change password v English

aerman
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To change the password, or to remove it, go to Menu Options Change password.
Enter the previous password and then the new one and confirm.

If you want to remove the password, just enter an empty chain (no character) The first
password is : secret

Dialog &|

Pazzword |

Mew pazzword |

Canfirm new password |

ak. | Cancel |

Printing the measurement

If the printer is color printer, select "Print on color" in the window "Options/Configuration"”. If
the printer is monochrome dont select the "Print on color".

Print Options Menu

The print out could be Curve or List (table of value) or both, access from main menu file and
Print Options

% METRONELEC Menisco - [Measure n” B : Connecteur vert]

Pl GlEN Pararmeters Display  Standards Measures  Options  Window 7

[ Mew... Ctr+N WMONDEVILLE pr ~ 7
Cpen. .. Chrl4+0

Fr[mMI C:hmenisco 32%WWALED MONDEV
- |:||:| . D.EE

a. I:’:S'
Prink. .. Ckrl4+P [ l I ,

Print Options 3 Curve only
Print Setup... lisk only
Curve + lisk

Copy cUrve
Copy lisk

1 WALED MOMDEWILLE . prml
2 test board, pmi

3 B2D.prl

4 ETCA.prad

ool o) f---

Exxit Alt+F4
: T

U O g |

T
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
T
1
1
1

L
1
1
1
1
1
1
1
1
1
1
1
1
1
1

S O -

Print Menu: Definition of the printer to use, must be defined under the operating system.
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=5
= g'_E ‘Workspace »~

--£5) C\menisco 3Z\WALE
v Measure n® 1 NO
v Measure n® 2 : NOY
v Measure n® 3 ; O
W' Measure n® 4 : MOV
v Measure n® 5 ; MO
v Measure n® & : NOH
v Measure n® 7 ; MO
v Measure n® & : NOH
v Measure n® 9 : NOY
v Measure n® 10 ¢ MC
v Measure n® 11 @ M.
#* Measure n® 125 NC
v Measure n® 13 @ MC
V' Measure n® 14 : NE
v Measure n® 15 ¢ MC
v Measure n® 16 : NE
v Measure n® 17 ¢ MC
v Measure n® 16 NC
v Measure n® 19 1 MC
* Measure n® 20 1 M
v Measure n® 21 1 NE
W' Measure n® 22 ¢ MG
V' Measure n® 23 ; NE
v Measure n® 24 : M.
v Measure n® 25 ; NE
v Measure n® 26 1 MC
v Measure n® 27 ; NE
v Measure n® 26 1 MC
v Measure n® 29 @ MC
v Measure n® 30 NE
v Measure n® 31 @ MC
#* Measure n® 32 5 NC
v Measure n® 33 ¢ MC
v Measure n® 34 ; NC
v Measure n® 35 1 MC

# | & ||c:vmenisco 324ALED MONDEVILLE pm1 - ®
& Fr[mN] Ciimenisco 3Z1FTALED MONDEVILLE. pml
z.00 0. 326
impression EE— :
L.oot ~imprimante—— 0 b
Hom: At Lexmark Optra 5 18
Etat: Frét
Type Lexmark Optra S 1855 [M5]
Emplacement :  MWINTERMET \Lexmark
Commentaire :
0.09 Zone dimpression Copies is]
- 0.10
¢ Tout Nombre de copiss: |1 3: |
~
[ =0 -
~
=l.4Qof e
— || —eeood U . [ [ (S '
E 3 4 & & 7 a El 10
HOV/09/2004

% Measure n® 36 : NCY
£ | >

Ready

Standard : IEC-68-2-69

Printing result in table

This is in order to compare more easily the measurements (Curves and Values) made by
METRONELEC and other brands.

Open one measurement file and select several curve. Click on « Merge ». Click on « Options

/ Configuration ».

Select « Print Pass Fail Data » in the windows here above, and type the values : Ta, Tb, T2/3
Fr max, TF1, TF2, F1, F2, Dew, and Comment. Click on « OK ».

Then click on « File/Print ».
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Type (Sample)

TECHNICAL DATA

01 - rectangular sample N° 01
02 - cylindrical sample N° 02
03 - multi rectangular leads N° 03
04 - multi cylindrical leads N° 04
05 - plated substrate single side N° 05
06 - plated substrate double side N° 06
07 - chips capacitor N° 07
08 - chips resistor N° 08
09 - particular LC04/04 case N° 09
10-SOT 23 N° 10
11-SOT 143 N° 11
12 - flat pack, MQFP100, PQFP, SO N° 12
13- SOT 89 N° 13
14 - DPACK package N° 14
15 - cylindrical resistor N° 15
16 - JLCC, PLCC, CQPJ, SOJ N° 16
17 - 4 sides output chips 22.20 N° 17
18 - DUPONT connector solder resist N° 18
19 - pc board stripe N° 19
20 - diode DO4 N° 20
21 - diode DO5 N° 21
22 - chips solid tantalum A N° 22
23 - chips solid tantalum B N° 23
24 - chips solid tantalum C N° 24
25 - test solder paste N° 25
26 - CQPL, MQFP>100 N° 26
27 - PCB (TEST STRIPE & PLATED HOLE) N° 27
28 - SAMPLE (PBRC/AVX -4 M) N° 28
29 - CHIPS FILM (LCC) N° 29

METRONELEC

& 6 Avenue Eiffel - 78420 Carrieres-sur-Seine
(O Tél: 01301520 00

@ Web : http://www.metronelec.com| Mail : contact@metronelec.com

V2.0 - 10/2021

Page 45 sur 83


http://www.metronelec.com/
mailto:contact@metronelec.com

SOLDERABILITY TESTER

® b
‘}'\ETRONELEC USER MANUAL ‘7’\
‘%\ ! J%‘.

TYPE 1 : - RECTANGULAR SAMPLE

APPLICATION FIELD: Copper strip, flat contacts, components leads (rectangular or square
cross section).

|

_/ Rectangular / Square

width L

thickness

thickness

DIMENSIONS in mm

TOOL ref. : D19-D10-D23 Put the sample in the tool holder, let only few mm of component
termination for a conventional component (solder wave) or less for a SMD component.

PARAMETERS:
TIME:

Select between 5 - 10 - 15 - 20 seconds to obtain the stabilized force before end of
measurement

IMMERSION DEPTH:

Usually, the immersion depth must be the maximum possible. If sample extend the
tool by less than 10 mm, select 1 mm.

SENSITIVITY:

Adjustment depends of the component size. The sensitivity is automatically selected by
the software.

FLUX:

Dip the extremity of sample in the flux, and remove the drop on the absorbent paper.

METRONELEC V2.0 — 10/2021

& 6 Avenue Eiffel - 78420 Carrieres-sur-Seine
(O Tél: 01301520 00

@ Web : http://www.metronelec.com| Mail : contact@metronelec.com Page 46 sur 83


http://www.metronelec.com/
mailto:contact@metronelec.com

SOLDERABILITY TESTER

. 9
‘}“ETRONELEC’ USER MANUAL ’7 ")
bt - ExY

TYPE 2 : - CYLINDRIC SAMPLE

APPLICATION FIELD: copper wires, or usually metal wires (cylindrical section)

—

O diameter

DIMENSIONS in mm

TOOL ref. : D19-D10-D23 Put the sample in the tool holder, let only few mm of component
termination for a conventional component (solder wave) or less for a SMD component.

PARAMETERS:
TIME:

Select between 5 - 10 - 15 - 20 seconds to obtain the stabilised force before end of
measurement

IMMERSION DEPTH:

Usually, the immersion depth must be the maximum possible. If sample extend the
tool by less than 10 mm, select 1 mm.

SENSITIVITY:

Adjustment depends of the component size. The sensitivity is automatically selected by
the software.

FLUX:

Dip the extremity of sample in the flux, and remove the drop on the absorbent paper.
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TYPE 3 : - MULTI RECT. (angular) LEADS

APPLICATION FIELD : DIL package.

1+— tool

T
thickness

&
L3

width

L J

number of leads : 8

TOOL ref. : C0O5
DIMENSIONS in mm
Take care to clean also sensor tip .
PARAMETERS:
TIME:

Select between 5 - 10 - 15 - 20 seconds to obtain the stabilised force before end of
measurement

IMMERSION DEPTH: 1 mm
SENSITIVITY:

Adjustment depends of the component size. The sensitivity is automatically selected by
the software.

FLUX:

Dip the extremity of leads in the flux, and remove the drop on the absorbent paper.
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TYPE 4 : - MULTI CYLINDRICAL LEADS

APPLICATION FIELD: sample with several identical leads (section cylindrical). Exemple :
PGA, PPG, Diodes, Transistors, Connectors, .... .

. PGA
Transistor o PPG

U UL

diameter

o o o numher of leads :

DIMENSIONS in mm

TOOL ref. : C05-D19 Put the sample in the tool holder, let only few mm of component
termination for a conventional component (solder wave) or less for a SMD component.

PARAMETERS:
TIME:

Select between 5 - 10 - 15 - 20 seconds to obtain the stabilized force before end of
measurement

IMMERSION DEPTH:
1 mm (or 3 mm if the length of the leads > 10 mm)
SENSITIVITY:

Adjustment depends of the component size. The sensitivity is automatically selected by
the software.

FLUX:

Dip the extremity of leads in the flux, and remove the drop on the absorbent paper.
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TYPE 5 : - PLATED SUBSTRATE SINGLE SIDE

APPLICATION FIELD: PCB plated full metal single side

-1 metal
epoxyde
or -
ceramic /%dth (usualy 10 mm)
""""" thickness

DIMENSIONS in mm

TOOL ref. : D19 Put the sample in the tool holder, let only few mm of component
termination for a conventional component (solder wave) or less for a SMD component.

PARAMETERS:
TIME:

Select between 5 - 10 - 15 - 20 seconds to obtain the stabilised force before end of
measurement

IMMERSION DEPTH:

Usually, the immersion depth must be the maximum possible (3 mm). If the sample is
small, choose 1 mm or 0, 5 mm.

SENSITIVITY:

Adjustment depends of the component size. The sensitivity is automatically selected by
the software.

FLUX:

Dip the extremity (epoxy and metal) of sample in the flux, and remove the drop on the
absorbent paper.
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TYPE 6 : - PLATED SUBSTRATE DOUBLE SIDE

APPLICATION FIELD: PCB plated full metal double side

Metal — 1 | Metal

Epoxyde
or

ceramic
or /\.;i—[:lzth (usualy 10 mm)

+

thickness -+
Metal thickness

DIMENSIONS in mm

TOOL ref. : D19 Put the sample in the tool holder, let only few mm of component
termination for a conventional component (solder wave) or less for a SMD component.

PARAMETERS:
TIME:

Select between 5 - 10 - 15 - 20 seconds to obtain the stabilised force before end of
measurement

IMMERSION DEPTH:

Usually, the immersion depth must be the maximum possible (3 mm). If the sample is
small, choose 1 mm or 0, 5 mm.

SENSITIVITY:

Adjustment depends of the component size. The sensitivity is automatically selected by
the software.

FLUX:

Dip the extremity (epoxy and metal) of sample in the flux, and remove the drop on the
absorbent paper.
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TYPE 7 : - CHIPS CAPACITOR

APPLICATION FIELD: all the chips capacitor like displayed below

| o
length tool ;[
| —r metal
chip —=
.-“'/ —_
/c:erami[:
= metal tool ——=
—s “'T::ic:kness
width chip B

DIMENSIONS in mm

TOOL ref. : D10 Put the sample in the tool holder, let only few mm of component
termination for a conventional component (solder wave) or less for a SMD component.

PARAMETERS:
TIME:

Select between 5 - 10 - 15 - 20 seconds to obtain the stabilised force before end of
measurement

IMMERSION DEPTH:
0, 2 mm
SENSITIVITY:

Adjustment depends of the component size. The sensitivity is automatically selected by
the software.

FLUX:

Dip the extremity of chip in the flux, and remove the drop on the absorbent paper.
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APPLICATION FIELD: all chips resistor like displayed below

t

tool —

g

chip —]

']

S

chip

DIMENSIONS in mm

TOOL ref. :

yw -
|/-metal

width

metal
thickness
.,-""-/-J
/ceramic
pe metal
“’{ﬁickness

D10 Put the sample in the tool holder, let only few mm of component

termination for a conventional component (solder wave) or less for a SMD component.

PARAMETERS:

TIME:

Select between 5 - 10 - 15 - 20 seconds to obtain the stabilised force before end of

measurement

IM
0,

MERSION DEPTH:

2 mm

SENSITIVITY:

Adjustment depends of the component size. The sensitivity is automatically selected by

the software.

FLUX:

Dip the extremity of chip in the flux, and remove the drop on the absorbent paper.
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TYPE 9 : - PARTICULAR LC04/04 CASE

APPLICATION FIELD: specific capacitor LCC

IMPORTANT:

{____‘___——-"’_)_ This type of component doesn’t
exist since several years!

no select dimension

metal package

TOOL ref. : D10-D23 Put the sample in the tool holder, let only few mm of component
termination for a conventional component (solder wave) or less for a SMD component.

PARAMETERS:
TIME:

Select between 5 - 10 - 15 - 20 seconds to obtain the stabilized force before end of
measurement

IMMERSION DEPTH:
0, 5 mm
SENSITIVITY:

Adjustment depends of the component size. The sensitivity is automatically selected by
the software.

FLUX:

Dip the extremity (package and metal) of sample in the flux, and remove the drop on
the absorbent paper.
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TYPE 10 : - SOT 23

APPLICATION FIELD: all components like displayed below

tool —

width

[

thickness

DIMENSIONS in mm

TOOL ref. : D10-D23 Put the sample in the tool holder, let only few mm of component
termination for a conventional component (solder wave) or less for a SMD component.

PARAMETERS:
TIME:

Select between 5 - 10 - 15 - 20 seconds to obtain the stabilised force before end of
measurement

IMMERSION DEPTH:
0, 2 mm
SENSITIVITY:

Adjustment depends of the component size. The sensitivity is automatically selected by
the software.

FLUX:

Dip the extremity of lead in the flux, and remove the drop on the absorbent paper.
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TYPE 11 : - SOT 143

APPLICATION FIELD: all components like displayed below.

thicknoos number of leads : 2

e
-

DIMENSIONS in mm

TOOL ref. : D10-D23 Put the sample in the tool holder, let only few mm of component
termination for a conventional component (solder wave) or less for a SMD component.

Carefully check a perfect cleaning of the tool. Take care to clean also sensor tip .
PARAMETERS:
TIME:

Select between 5 - 10 - 15 - 20 seconds to obtain the stabilised force before end of
measurement

IMMERSION DEPTH:
0, 2 mm
SENSITIVITY:

Adjustment depend of the component size. The sensitivity is automatically selected by
the software.

FLUX:

Dip the extremity of leads in the flux, and remove the drop on the absorbent paper.
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TYPE 12 : - FLAT PACK, MQFP100, PQFP, SO

APPLICATION FIELD: all components like displayed below

-

tool —-

iﬁ‘ﬁdth

thickness numhber of leads :

DIMENSIONS inmm

Attention: the distance between two leads you measure, must be 1.5 mm minimum (IEC
STD). Remove leads if necessary.

TOOL ref. : D19-D10-D23 (FLAT PAK ET MQFP 100, SO, PQFP) Put the sample in the tool
holder, let only few mm of component termination for a conventional component (solder
wave) or less for a SMD component.

PARAMETERS:
TIME:

Select between 5 - 10 - 15 - 20 seconds to obtain the stabilized force before end of
measurement

IMMERSION DEPTH:
0, 2 mm
SENSITIVITY:

Adjustment depends of the component size. The sensitivity is automatically selected by
the software.

FLUX:

Dip the extremity of leads in the flux, and remove the drop on the absorbent paper.
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TYPE 13 : - SOT 89

APPLICATION FIELD: all components like displayed below.

/ﬂ:j_[ tool—F
,_f";ﬁ
_,—'—'_'_'-'_'_'_FI: |
|| a
thickness

DIMENSIONS in mm

TOOL ref. : D 10-D23 Put the sample in the tool holder, let only few mm of component
termination for a conventional component (solder wave) or less for a SMD component.

PARAMETERS:
TIME:

Select between 5 - 10 - 15 - 20 seconds to obtain the stabilised force before end of
measurement

IMMERSION DEPTH:
0, 2 mm
SENSITIVITY:

Adjustment depends of the component size. The sensitivity is automatically selected by
the software.

FLUX:

Dip the extremity of lead in the flux, and remove the drop on the absorbent paper.
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TYPE 14 : - DPACK PACKAGE

APPLICATION FIELD: all components like displayed below

Froiaer

b
3

width

thickness

DIMENSIONS in mm

TOOL ref. : D10-D23 Put the sample in the tool holder, let only few mm of component
termination for a conventional component (solder wave) or less for a SMD component.

PARAMETERS:
TIME:

Select between 5 - 10 - 15 - 20 seconds to obtain the stabilised force before end of
measurement

IMMERSION DEPTH:
0, 5 mm
SENSITIVITY:

Adjustment depends of the component size. The sensitivity is automatically selected by
the software.

FLUX:

Dip the extremity of lead in the flux, and remove the drop on the absorbent paper.
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3.15 TYPE 15 : - CYLINDRIC RESISTOR
APPLICATION FIELD: melf, mini melf, cylindrical resistor

I
o — T
L metal
tool—"
'\'\-\_\_\_\_\—'_'_'_,_o-""
—— ceramic or
other material
— |
F——  —— % —metal —

'\-\_._\_\_\—'_'_,_,_,-F"

- e
-

diameter

DIMENSIONS in mm

TOOL ref. : D23 Put the sample in the tool holder, let only few mm of component
termination for a conventional component (solder wave) or less for a SMD component.

PARAMETERS:
TIME:

Select between 5 - 10 - 15 - 20 seconds to obtain the stabilised force before end of
measurement

IMMERSION DEPTH:
0, 1 mm
SENSITIVITY:

Adjustment depends of a component size. The sensitivity is automatically selected by
the software.

FLUX:

Dip the extremity of sample in the flux, and remove the drop on the absorbent paper.

METRONELEC V2.0 — 10/2021
& 6 Avenue Eiffel - 78420 Carrieres-sur-Seine

(O Tél: 01301520 00

@ Web : http://www.metronelec.com| Mail : contact@metronelec.com Page 60 sur 83


http://www.metronelec.com/
mailto:contact@metronelec.com

®
-? "WETRONELEC®
iy *

SOLDERABILITY TESTER

@
USER MANUAL -}'\
Py

TYPE 16 : - JLCC, PLCC, CQPJ, SOJ

APPLICATION FIELD: all components with leads like displayed below.

T direction
of
measure.
thickness ¥

i

>
width

DIMENSIONS in mm

numher of leads {only one rowj :

Attention: the best process (come from the experience) to measure this type of sample is to
straighten some leads with non metallic tool (wood toothpick is perfect), to remove (cutting
it) of the package, and to measure with the tool D10 (select

« Type n°1 / Rectangular sample »), immersion depth 1 mm.

TOOL ref. : D30 (universal) Put the sample in the tool holder, let only few mm of component
termination for a conventional component (solder wave) or less for a SMD component.

PARAMETERS:
TIME:

Select between 5 - 10 - 15 - 20 seconds to obtain the stabilised force before end of

measurement
IMMERSION DEPTH:
0, 2 mm

SENSITIVITY:

Adjustment depends of a component size. The sensitivity is automatically selected by

the software.
FLUX:

Dip the extremity of leads in the flux, and remove the drop on the absorbent paper.
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TYPE 17 : - 4 SIDES OUTPUT CHIPS 22.20
APPLICATION FIELD: specific chip capacitor EUROFARAD

100l This type of component doesn’t
dggcﬁﬂ" exist since several years!
measurement

ceramic

metal (4 corners)

no select dimension

TOOL ref. : D19 Put the sample in the tool holder, let only few mm of component
termination for a conventional component (solder wave) or less for a SMD component.

PARAMETRES:
TIME:
Select 20 seconds to obtain the stabilized force before end of measurement
IMMERSION DEPTH:
0, 1 mm
SENSITIVITY:

Adjustment depends of a component size. The sensitivity is automatically selected by
the software.

FLUX:

Dip the extremity of chip (ceramic and metal) in the flux, and remove the drop on the
absorbent paper.
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TYPE 18 : - DUPONT CONNECTOR SOLDER RESIST

APPLICATION FIELD: specific connector BERG ELECTRONIC

IMPORTANT:
— This type of component doesn’t
i exist since several years!

tool |

U U nho select dimension

TOOL ref. : D19 Put the sample in the tool holder, let only few mm of component
termination for a conventional component (solder wave) or less for a SMD component.

PARAMETERS:
TIME:

Select between 5 - 10 - 15 - 20 seconds to obtain the stabilized force before end of
measurement

IMMERSION DEPTH:
1 mm
SENSITIVITY:

Adjustment depends of the component size. The sensitivity is automatically selected by
the software.

FLUX:

Dip the extremity of leads in the flux, and remove the drop on the absorbent paper.
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TYPE 19 : - PC BOARD OR COMPONENT PARTIALLY WETTABLE

APPLICATION FIELD: PCB with stripes on one side or two sides. Complex or specific
component.

A PCB stripe width or wettable perimeter £ 40% sample perimeter.

L1

L2 |
/E{;I’“F material I~ metal direction

—

thickness

[, stripe

"I support— | of

measurement

stripe

-

|~
_.-'

Ah material support and metal stripe

must he as the same level

> PCB stripe width =L1+L2+.......

DIMENSIONS in mm

TOOL ref. : D19 Put the sample in the tool holder, let only few mm of component
termination for a conventional component (solder wave) or less for a SMD component.

PARAMETERS:

TIME:

Select between 5 - 10 - 15 - 20 seconds to obtain the stabilized force before end of
measurement

IMMERSION DEPTH:
0.50r 1 mm
SENSITIVITY:

Adjustment depends of the component size. The sensitivity is automatically selected by
the software.

FLUX:

Dip the extremity of sample (epoxy and metal) in the flux, and remove the drop on the
absorbent paper.
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TYPE 20 : - DIODE DO4

APPLICATION FIELD: specific component SGS THOMSON

tool

|—=

direction
of

measurement

no select dimension

()

TOOL ref. : D19 Put the sample in the tool holder, let only few mm of component
termination for a conventional component (solder wave) or less for a SMD component.

PARAMETERS:
TIME:

Select between 5 - 10 - 15 - 20 seconds to obtain the stabilized force before end of
measurement

IMMERSION DEPTH:
3 mm
SENSITIVITY:

Adjustment depends of the component size. The sensitivity is automatically selected by
the software.

FLUX:

Dip the flat extremity of sample in the flux, and remove the drop on the absorbent
paper.
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TYPE 21 : - DIODE DO5

APPLICATION FIELD: specific component SGS THOMSON

tool

=

direction
of

measurement

no select dimension

TOOL ref. : D19 Put the sample in the tool holder, let only few mm of component
termination for a conventional component (solder wave) or less for a SMD component.

PARAMETERS:
TIME:

Select between 5 - 10 - 15 - 20 seconds to obtain the stabilised force before end of
measurement

IMMERSION DEPTH:
3 mm
SENSITIVITY:

Adjustment depends of the component size. The sensitivity is automatically selected by
the software.

FLUX:

Dip the flat extremity of sample in the flux, and remove the drop on the absorbent
paper.
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TYPE 22 : - CHIPS SOLID TANTALE A

APPLICATION FIELD: specific component LCC like displayed below. The connections are not
leads. There are metal plated on the ceramic.

e IMPORTANT:
1 mm direction This type of component doesn’t
of exist since several years!

// measurement

‘ ¥ tuul;E |

chip—=

JImm

no select dimension

TOOL ref. : D10-D23 Put the sample in the tool holder, let only few mm of component
termination for a conventional component (solder wave) or less for a SMD component.

PARAMETERS:
TIME:

Select between 5 - 10 - 15 - 20 seconds to obtain the stabilized force before end of
measurement

IMMERSION DEPTH:
0, 2 mm
SENSITIVITY: 10
FLUX:

Dip the extremity (package and metal) of sample in the flux, and remove the drop on
the absorbent paper.
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TYPE 23 : - CHIPS SOLID TANTALE B (Obsolete)

APPLICATION FIELD: specific component LCC like displayed below. The connections are not
leads. There are metal plated on the ceramic.

IMPORTANT:
/r/-’ direction This type of component doesn’t
2.5 mm . ,
of exist since several years!

/‘/ measurement

e

chip—

3.5 mm

no select dimension

TOOL ref. : D10-D23 Put the sample in the tool holder, let only few mm of component
termination for a conventional component (solder wave) or less for a SMD component.

PARAMETERS:
TIME:

Select between 5 - 10 - 15 - 20 seconds to obtain the stabilised force before end of
measurement

IMMERSION DEPTH:
0, 2 mm
SENSITIVITY: 5
FLUX:

Dip the extremity (package and metal) of sample in the flux, and remove the drop on
the absorbent paper.
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TYPE 24 : - CHIPS SOLID TANTALE C

APPLICATION FIELD: specific component LCC like displayed below. The connections are not
leads. There are metal plated on the ceramic.

direction
of

/’ measurement

e

1

no select dimension

TOOL ref. : D10-D23 Put the sample in the tool holder, let only few mm of component
termination for a conventional component (solder wave) or less for a SMD component.

PARAMETERS:
TIME:

Select between 5 - 10 - 15 - 20 seconds to obtain the stabilised force before end of
measurement

IMMERSION DEPTHN:
0, 2 mm
SENSITIVITY: 1
FLUX:

Dip the extremity (package and metal) of sample in the flux, and remove the drop on
the absorbent paper.
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TYPE 25 : -SOLDER PASTE

TRONELEC USER MANUAL

SOLDERABILITY TESTER

(Measure not available)
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TYPE 26 : - CQPL, MQFP>100

APPLICATION FIELD: all components like displayed below

tool for this
component type

MQFP

magnet

tool for this component type

CQPL

thickness /
thickne x;)vx(f’/ wridth
idth

number of leads {only one row) :

DIMENSIONS in mm

TOOL ref. : D30 Put the sample in the tool holder, let only few mm of component
termination for a conventional component (solder wave) or less for a SMD component.

PARAMETERS:
TIME:

Select between 5 - 10 - 15 - 20 seconds to obtain the stabilised force before end of
measurement

IMMERSION DEPTH:
0, 5mm
SENSITIVITY:

Adjustment depends of the component size. The sensitivity is automatically selected by
the software.

FLUX:

Dip the extremity of leads in the flux, and remove the drop on the absorbent paper, .
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TYPE 27 : - PCB (TEST PAD & PLATED HOLE)

APPLICATION FIELD: special coupon PCB with plated hole

1 st measure i ] 2 nd measure
immersion

direction

It is very important the stripe and the whole pads are at the same level with the support. If
it is necessary adjust the level with sand paper or file.

The measurement must be made in two times:

e First stripe side
e Secondly whole side

The results displayed are concerning only the whole solderability.

TOOL ref. : D19 Put the sample in the tool holder, let only few mm of component
termination for a conventional component (solder wave) or less for a SMD component.

PARAMETERS:
TIME:

Select between 5 - 10 - 15 - 20 seconds to obtain the stabilised force before end of
measurement

IMMERSION DEPTH: 1 mm stripe side

0.5 mm whole side

SENSITIVITY:

The sensitivity is automatically selected by the software.
FLUX:

Dip the extremity of sample in the flux, and remove the drop on the absorbent paper.
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oM

o'
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APPLICATION FIELD: SAMPLE PBRC/AVX-4M

immersion
direction

support_ |

plating

TOOL ref. : D10 with « GAUGE FOR POSITIONING THE COMPONENT »
PARAMETERS:
TIME:

Select between 5 - 10 - 15 - 20 seconds to obtain the stabilised force before end of
measurement

IMMERSION DEPTH:

0.2 mm

SENSITIVITY:

The sensitivity is automatically selected by the software.
FLUX:

Dip the extremity of sample in the flux, and remove the drop on the absorbent paper.
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TYPE 29 : - CHIPS FILM (LCC)

APPLICATION FIELD: CHIPS FILM (LCC)

immersion
direction
metal

metal
> "

width

bath

DIMENSIONS in mm

TOOL ref. : D19-D10-D23 Put the sample in the tool holder, let only few mm of component
termination for a conventional component (solder wave) or less for a SMD component.

PARAMETERS:
TIME:

Select between 5 - 10 - 15 - 20 seconds to obtain the stabilised force before end of
measurement

IMMERSION DEPTH:
0.5 mm
IMMERSION SPEED:
2 mm/s
SENSITIVITY:

Adjustment depends of the component size. The sensitivity is automatically selected by
the software.

FLUX:

Dip the extremity of sample in the flux, and remove the drop on the absorbent paper.
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Type (Sample)

TECHNICAL DATA

03 — complex shape sample

01 - rectangular sample N° 01
02 - cylindrical sample N° 02
N° 03
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TYPE 1 : - RECTANGULAR SAMPLE

APPLICATION FIELD: Copper strip, flat contacts, components leads (rectangular or square
cross section).

Rect I
ectangular Square

I width

s
thickness

thickness

DIMENSIONS in mm

TOOL ref. : D19-D10-D23 Put the sample in the tool holder, let only few mm of component
termination for a conventional component (solder wave) or less for a SMD component.

PARAMETERS:
TIME:

Select between 5 - 10 - 15 - 20 seconds to obtain the stabilised force before end of
measurement

IMMERSION DEPTH:

Usually, the immersion depth must be the maximum possible. If sample extend the
tool by less than 10 mm, select 1 mm.

SENSITIVITY:

Adjustment depends of the component size. The sensitivity is automatically selected by
the software.

FLUX:

Dip the extremity of sample in the flux, and remove the drop on the absorbent paper.
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TYPE 2 : - CYLINDRIC SAMPLE

APPLICATION FIELD: copper wires, or usually metal wires (cylindrical section)

—

O T diameter

DIMENSIONS in mm

TOOL ref. : D19-D10-D23 Put the sample in the tool holder, let only few mm of component
termination for a conventional component (solder wave) or less for a SMD component.

PARAMETERS:
TIME:

Select between 5 - 10 - 15 - 20 seconds to obtain the stabilized force before end of
measurement

IMMERSION DEPTH:

Usually, the immersion depth must be the maximum possible. If sample extend the
tool by less than 10 mm, select 1 mm.

SENSITIVITY:

Adjustment depends of the component size. The sensitivity is automatically selected by
the software.

FLUX:

Dip the extremity of sample in the flux, and remove the drop on the absorbent paper.
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TYPE 3 : - COMPLEX SHAPE SAMPLE

APPLICATION FIELD : miscellaneous.

DIMENSIONS in mm?2
TOOL ref. : All

For complex component, the system requires the immersed volume. Take care to clean also
sensor tip .

PARAMETERS:
TIME:

Select between 5 - 10 - 15 - 20 seconds to obtain the stabilised force before end of
measurement

IMMERSION DEPTH: function of the component.
SENSITIVITY:

Adjustment depends of the component size. The sensitivity is automatically selected by
the software.

FLUX:

Dip the extremity of leads in the flux, and remove the drop on the absorbent paper
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SERVICING

Unpacking

The complete unit content:

ST88 NEO

Bath and/or globule receptacle(s)
Power cord

Serial cord

Pot + ring + alloy

4 tool holders (D19, D23, D10 and D10D)
45° tool angle.

4 allen keys

One calliper

One bubble level

Tweezer

This manual

Calibration certificate

Software on CD

Video cam (optional)

Installation
The startup is done under the METRONELEC's responsibility or one of the authorized agent's.

Work station environment

To avoid the disturbing of the signal during the measurement, the apparatus shall be on a
stable working bench top, free of vibrations, away from air draughts and noises.

The room must be free of acid or corrosive vapors.

Main supply

e 230V 50Hz (or 110 V 50-60 Hz optional), stabilized non trouble.
e Power 700 W
e Inert gas supply if requested.

Powering on the unit

In fact, you have to connect your USB cable to the left plug looking in this way.
Notice the 2 other plugs have been kept as spares if needed, but they will not be used.

The right plug is notified with a sticker.
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1. Plug the power cord into rear panel plug (as below) and into a 230 V 50 hz socket (or
110 V in option)

2. Install a receptacle in place. They are located in the right side of the cabinet, push on

it to open. They are secured with a locating on the left, you can unlock with a 4 mm

allen key.

Switch on the power supply in front and rear of the unit.

4. Put the melting pot into its housing with its ring, release the thermocouple if you are

using the bath.

Connect the serial cord to the rear plug and to the PC COM1 or COM 2 plug

Check the level of the machine.

7. Set apparatus « Power on » and check the thermocouple is fully dipped into the
solder bath as son as the solder alloy is molten.

8. The temperature display indicates the temperature sensed by the thermocouple, and
the temperature set.

w

o !

The apparatus is ready for operation.

Hardware requirements
Pentium2 with Windows 2000 mini
VGA Screen mini
Serial port
256 Mb RAM memory
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Installation of the software

The first installation is made by METRONELEC or by the official sales representatives. The
updating of the software is made by the users, according to the following procedure :

1. Start WINDOWS software

Place the CD into the drive

Double click on INSTALL

Follow instruction on screen

Once the installation is finished, remove the CD from the drive and keep it as a
backup.

mihwnN

Note : if we send you an update of the software by E-mail, the file will be zipped.

Copy the file into a temporary directory, and uncompress the zip file to obtain the software
for the MENISCO ST88 NEO.

Daily Maintenance

Solder bath

Check the thermocouple is well dipped in the bath. Even if the bath is automatically
scrapped, some drosses need to be removed by the operator during a long time without
scrapping.

Check cleanliness of the height gauge unit where the component touches the paddle.

Solder globule

Change at every test the solder globule used, don't let the globule pads without alloy on it.
Use cotton bud to remove the previous performs and to flux the new one.

Check cleanliness of the height gauge unit where the component touches the paddle.

ANNEX A

PCB wetting test

First, keep always in mind the basic equation :

I:measured =F wetting — F buoyancy

Yw.p.Cos(0)—V.p.g

Fmeasured
Where :

e vy, GammalV is the interaction between the liquid and gaseous phases, function of
the couple alloy / flux. Typically, GammaLV # 400 mN/m

METRONELEC V2.0 — 10/2021
& 6 Avenue Eiffel - 78420 Carrieres-sur-Seine

(O Tél: 01301520 00

@ Web : http://www.metronelec.com| Mail : contact@metronelec.com Page 81 sur 83


http://www.metronelec.com/
mailto:contact@metronelec.com

oM

o'

9
;( '\‘ETRONELEq@ USER MANUAL

A SOLDERABILITY TESTER

e pis the “wettable “perimeter only, the distance where the wetting will occur, this
perimeter is defined following the type used.

e 0O, theta is the wetting angle, the angle between the coupon and the meniscus at the
point where the three phases are present. Only theta is changing during the test, the
other terms are fixed and constant during the test.

e Vs the Archimedean volume, known from the type used, this force could be great in
comparison to the wetting force, we always try to have a low value of this force to
have the better ratio Fwetting / Fbuoyancy.

e prhois the alloy density at the test temperature.

e g is the acceleration field fixed at 9.81 m/s2 in normal condition.

So the result expressed in mN is the balance between the wetting force and the buoyancy
force, hence a result sign depending on the value of these forces. So no panic is the result is
negative, this is fully possible if the wetting is partial (one side board) or if the buoyancy
force is great.

When you define the standard to use, if you choose IEC or IPC or MIL specification, you will
obtain a green horizontal line representing the 2/3 of the maximum force or another value if
you define by yourself in Option Other Spec, another value for the “coefficient”. 2/3 is the
general value defined in the specification but you can use other values with this option.

This pass/fail green line can be negative due to the balance between the wetting force and
the buoyancy force

Here is below an example : section of coupon wettable only on one side, so the wetting
force is the green area and the buoyancy force is the red area (buoyancy from the coupon +
inversed meniscus).

As the red area is greater than the green one, it is fully clear than in this case the result will
be negative ! but the test result is Ok.
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Following your coupon you have different cases :
If your coupon is :

e Fully wettable use type 1, define width, thickness and immersion depth to define the
buoyancy volume and the perimeter fully wettable so the perimeter “p” used for the
wetting force calculation will be the full perimeter).

e Single side board use type 5, define width, thickness and immersion depth to define
the buoyancy volume and the perimeter is not fully wettable so the perimeter “p”
used for the wetting force calculation will be just one width, without thickness, no
wetting on edges).

e Double side board use type 6, define width, thickness and immersion depth to define
the buoyancy volume and the perimeter is not fully wettable so the perimeter “p”
used for the wetting force calculation will be just two widths, without thickness, no
wetting on edges).

e Complex board partially wettable, use type 19, define width, thickness and immersion
depth to define the buoyancy volume and as the perimeter is not fully wettable and
“complex” you need to input by yourself the total perimeter wettable “p” called in this

type “sigma pcb str width”
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