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Tg a TCE- DULEZITE HODNOTY PRO VOLBU ZAKLADNIHO MATERIALU
/Jiti Stary, FEKT VUT v Brng¢, stary@feec.vutbr.cz/

Pouzivani bezolovnatych technologii S vy$§imi procesnimi teplotami béhem pajeni, oprav
a casto i béhem provozu (LED aplikace, automobilovy primysl) s sebou pifindsi zvySené
pozadavky na volbu zakladniho materidlu (ZM) pro vyrobu desek s plosnymi spoji (DPS).
Tyto teploty Casto dosahuji hodnot, kdy dochazi k vyraznym délkovym zménam v laminatu
(zejména nad Tg), ev. kdy dochazi az k rozkladu zakladniho materialu (Td). Vysledkem jsou
nadmérnd pnuti jak v z-ové ose, tak i v osach x,y, ktera zpusobuji praskliny v otvorech,
delaminace vrstev, poskozeni pouzder soucastek i pajenych spoji. V kone¢ném pohledu tak
dochazi ke snizeni vysledné spolehlivosti DPS a mize to vést az k nefunk¢nosti montazniho
celku.

Soucastkova zakladna s pouzdry typu BGA, CSP, QFN i Cipy velikosti 0201 apod.
roz§ifuje pouzivani novych materiald s vys$i teplotou skelného piechodu (Tg), vétsi
rozmérovou stalosti, materialt vhodnych pro vyssi pracovni frekvence, materialy s nizS$imi
hodnotami relativni permitivity €;, materiald vhodnych pro zvySené naroky z oblasti
mikropropojovacich technologii pro realizaci struktur s mikropropoji s vysokou hustotou
propojeni HDI (High Density Interconnection) a vhodnosti pro laserové vrtani.

AccV Spot Magn Det WD Exp F————— 500um AccV Spot Magn Det WD Exp
200kV 60 50x BSE 10.4 29090 Sn.04/04 20.0kV 5.0 350x  BSE 10.4 29091 Sn,04/04

Obr. 1 Mikrovybrus FR-4 platovaného Cu

Pii volbé ZM je dominantni material FR-4 (vrstvena sklenéna tkanina (E-sklo)
s epoxidovou pryskytici jako pojivem. Na Obr. 1 je pohled na mikrovybrus FR-4 s Cu tl. 1
mm s detailem sklenéné tkaniny. Epoxid postupné prochazel vyvojovymi stadii od
difunkénich, pres tetrafunkéni a v soucasné dobé k multifunkénim epoxidovym skupinam
s fenolickou casti fetézce, coZ vedlo ke zvySovani hodnot teploty skelného pfechodu Tg,
zméné elektrickych, mechanickych, tepelnych 1 chemickych vlastnosti. Vyznamné a
ekologicky pfiznivé zmény zaznamenaly Samozhasivé piisady (FR), které jsou
bezhalogenidové, kompatibilni s pozadavky RoHS — tzn. bez Pb, polybromovanych bifenyla
PBB, PBDE, Hg, Cd nebo Cr®" . TBBPA (tetrabromobisfenol-A) je nyni nejdalezit&jsi flame
retardant, ktery pti hofeni negeneruje dioxiny.

Hodnoty Tg u multifunk¢énich epoxidii materidlu FR-4 dosahly hranice 200 °C. Vyssi
hodnoty Tg vedou ke zvySeni spolehlivosti montaZnich a propojovacich struktur a sestav pfi
teplotnich zménach (snizeni pnuti v pokovenych otvorech). Soucasné¢ vSak zvySuji naroky na
vyrobce montdznich propojovacich struktur, zejména béhem realizace pokovenych otvord.
Materialy s vys§im Tg jsou i drazsi. Na Obr. 2. je uvedeno prodlouzeni v jednotlivych osach
pfi ohievu FR4 s rozdilnou Tg.

Volba konstrukéniho materialu pro vyrobu DPS by méla korespondovat s procesnim
zpracovanim V montdzi (bezolovnaté/olovnaté), s naslednymi vlivy termomechanického



namahani dané zejména vykonovym oteplenim i environmentalnimi vlivy. VEétsi pozornost by
méla byt vénovana hodnotam TCE 1 Tg.

Teplotni soucinitel délkové roztaznosti TCE(Thermal Coefficient of Expansion), ev. i CTE
(Coefficient of Thermal Expansion).
» TCE charakterizuje teplotni zmény rozméra plosného spoje Al v linearni ¢asti teplotni
zavislosti Al =1lyg. TCE. AT. TCE se udava v jednotkach ppm/ °K ve 3 osach x, y a z.
V katalogovych listech vyrobcti DPS je TCE charakterizovana zpravidla s hodnotami
TCExy; (T < Tg), TCExy, (T > Tg) a v % v teplotnim rozsahu od 50 °C do 260 °C.
Materidly s vyztuzi vykazuji anizotropni vlastnosti s vyrazné vyssi hodnotou TCE v z-
ové ose. Izotropni vlastnosti jsou typické pro materidly bez vyztuze. V odborné
literatuie 1 v normach (IPC, IEC) je nejcastéji feSena TCE,, ktera je nejkritiCtejsi
hodnotou z hlediska spolehlivosti DPS.
Testovaci metoda
o termomechanicka analyza TMA (Thermo Mechanical Analysis)
o diferen¢ni scanovaci kalorimetrie DSC (Differential Scanning Calorimetry)
Porovnani TCE konstrukénich materialt je uvedeno v Tabulka 1.

Tabulka 1 TCE konstrukénich materiali (2)

Material
Al Cu Pijka | E-sklo | FR4,, | Epoxid | Al,O;

Teplotni soucinitel
délkové roztaznosti
v rozsahu 0-100 °C [K]

222 | 166 | 21,6 55 | 14-17 | 45-65 | 54
10% | 10° 10 10 10 10 10

mao -

Teplota skelného prechodu Tg (Glass Transition Temperature)
» Tg -  Dbéhem  vytvrzovani
termosetické pryskyfice dochazi
k zesitovani polymerniho fetézce
pomoci chemickych vazeb. Pii
opétovném ohtati dochazi
k m¢knuti materialu v rozsahu
teplot specifickych pro dany
material — oblast se nazyva Tg. Tg
neni diskrétni termodynamicky
piechod, ale rozsah teplot, pii které
dochazi ke zvétSovani pohyblivosti
polymerniho fetézce. Tuhy,
sklovity stav termosetické
pryskyfice se meéni na stav = -
»pryzovity“.  Tg charakterizuje
teplotu, pfi  které  dochdzi Obr.2 ProdlouZeni FR-4 s rozdilnymi Tg
k vyraznym zménam TCE,
zejména v Z-ové ose — Viz. Obr. 2. Pokud se material nevyznacuje ,,zamrzlym pnutim®,
je to vratny jev i hodnotami TCE.
Testovaci metoda
o nastanoveni Tg se pouzivaji metody TMA a DSC.




Vhodna je i znalost teploty rozkladu pryskytice Td (Decomposition Temperature) - kdy
dochazi k poruseni makromolekularni struktury, td (Time to Delamination) - ¢as, za jak
dlouho dojde k delaminaci vrstev — testuje se ZM bez Cu pfi teploté 260 °C nebo 288 °C,
MOT (Maximum Operating Temperature) — maximalni pracovni teplota zakladniho
materialu.

Norma CSN EN 61249-2-40 z tnora 2013, tykajici se zakladniho materialu vyztuzeného
tkanym E-sklem, impregnovaného modifikovanou nehalogenovanou epoxidovou pryskyfici,
pro bezolovnatou montaz ( 1), specifikuje pozadavky s dale uvedenymi hodnotami.

Pozadavky dle normy CSN EN 61249-2-40 na ZM pro bezolovnaté pajeni jsou:

Teplota skelného piechodu Tg IEC 61189-2 zkouska 2M11 >170°C
Faktor vytvrzeni IEC 61189-2 zkouska 2MO03 >0,96
Dekompozic¢ni teplota IEC 61189-2 zkouska 2ZMXX > 340 °C
PoZadavky na roztaznost v z-ové ose:
z-0sa Alpha 1 (pro T < Tg) IEC 61189-2 zkouska 2MXX <60 ppm/ °C
z-0sa Alpha 2 (pro T > Tg) IEC 61189-2 zkouska 2MXX <300 ppm/ °C
z-0sa % od 50 °C do 250 °C ~ IEC 61189-2 zkouska 2MXX 3,0 % maximum
tzn.:

= Zakladni material dle této normy CSN EN 61249-2-40, tloustky 1,5 mm pii zméng
teploty z 50 °C na 250 °C se v z-ové ose muze rozméroveé zmeénit o + 45 pum, piicemz
se predpokladd, ze tato hodnota je kompenzovana elasticitou galvanické meédi
V pokoveném otvoru.

= V¢Etsi hodnoty pomérného prodlouzeni v z-0se % od 50 °C do 250 °C vedou i K vétsim
rozmérovym zmeéndm a tedy i k vétSimu pnuti v pokovenych otvorech, coz mize
vyvolat vady typu prasklin v pokovenych otvorech.

U DPS, zejména VV DPS do hry kromé vyse uvedenych faktord, ve vétsi mife vstupuje
navrh a konstrukce DPS, podil epoxidu ve vrstvach prepregu, priméry pokovenych otvord,
prafez meédi v pokovenych otvorech, kvalita pokovovaciho procesu vcéetné udrzby lazng.
V neposledni fad¢ je spolehlivost DPS ovlivnéna pouZitymi soucastkami, TCE pouzder,
vlastnim montdZznim procesem (pajeci profil) a podminkami pouzivani montazniho celku (AT,
RH) aj.

Pouzita literatura:

(1) Norma CSN EN 61249-2-40 Materialy pro desky s plosnymi spoji a dalsi propojovaci
struktury — Cést 2-40: Vyztuzené platované a neplatované zikladni materialy — Medi
platované laminatové desky vyztuzené tkanym E-sklem, impregnované modifikovanou
nehalogenovanou epoxidovou pryskyfici, s vysokou urovni provedeni, S definovanou
hoflavosti (zkouska vertikalniho hofeni), pro bezolovnatou montaz, 35 9062 idt

(2 ) http://www.engineeringtoolbox.com/linear-expansion-coefficients-d_95.html
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,,High Temperatures in Electronics —

Demanding Challenges for Base Material Suppliers”

Abstract:

Recent developments in PCB technology show that modules are exposed to higher operating
temperatures and power losses, causing an increased thermal stress within the PCB. This
development is resulting in base material reaching its limits. Thus, the development of new
materials as well as the modification of existing systems with improved thermal properties is
unavoidable. The advantage of modifying known systems is in the unification of established
FR-4 workability with excellent thermal properties yielding in novel high performance
materials. When talking about thermal stability, the glass-transition temperature (Tg) is only
one characteristic among others like e.g. the UL-defined MOT. However, these values are not
sufficient to forecast the thermal stability of a base material. Moreover, the results of the base
material itself are one part of the evaluation; the second important part is the analysis of a
processed multilayer with respect to its thermal performance. A selection of novel thermally
reliable materials and various test results are presented. The efficiency of modified systems

and new solutions to high-temperature applications is shown.

Developments in power electronics come along with high current loads, which the module has
to withstand. In addition, the density of functionality is increasing as the miniaturization of
modules is growing, resulting in high thermal stress due to power losses. The increasing
temperatures are critical to modules, as static thermal stress, as well as dynamic temperature
cycling, is the most common reasons for failure. Temperature causes an accelerated
degradation of materials, which influences its mechanic and electric properties. Therefore, the
choice of proper materials, that can withstand increased operating temperatures, is the clue to

avoid an early degradation and thus a failure of the whole module.



A base material is characterized by various key attributes that give an idea in its thermal
stability. One attribute is the glass-transition temperature Tg. At this temperature the material
undergoes a transition from a glass-like brittle to a plastic and soft state. Another attribute is
the decomposition temperature Tq4. At this point irreversible processes take place in the base
material. According to IPC-4101 at this temperature a weight loss of 5 % has occurred.
Additionally, the T260/T288 and the CTE-z are key attributes of the base material with
respect to its thermal stability. The first describes the time until a delamination is observed,
while the sample is isothermally kept at a specified temperature (260 °C or 288 °C). The latter
describes the expansion of the material in z-axis direction while the sample is dynamically
heated with a constant heating rate. These values are relevant when thinking about the
reliability of a final PCB, as a high CTE-z value can cause issues like e.g. via- or barrel-

cracking.

However, one always has to keep in mind, that these values are measured on pure base
material. Even if the material passes all the tests and shows good results, it does not mean that
a processed PCB will pass all these tests as well. These test results cannot be directly
transferred to a multilayer build-up, as there are many factors that can significantly influence
the test results like e.g. the number of layers, copper thickness and residual copper in layout.

For the characterization of a multilayer additional tests are required which can be reflow tests,

soldering tests, long-term stability at increased temperature and temperature cycling tests.

Isola Type © SgC)
[°C] [°C] [Ppm/K] [min] [min]
HELP I 175 400 40 >60 >60
HELP H 200 410 38 >60 >30
High Temperature Storage 2500 h />200 °C
Temperature Cycling Test -40 /175 °C / 1500 Cycles
CAF-Test 1000 h /85 °C /85 %RH

Table 1: Key attributes of HELP | / HELP H and additional tests performed on processed PCB’s
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Within this presentation various materials are presented that were investigated with respect to
the previously mentioned tests and showed superior performance. One example for a
thermally stable base material is the HELP 1 / HELP H, which was developed for high
temperature application on e-mobility and funded by the German government (BMBF). HELP
| is based on epoxy resin while HELP H is a benzoxazin system. Both material show superior
properties, which are mandatory for high-temperature base material. Table 1 shows a

summary of the key attribute of both systems, showing their promising performance.

HELP | as well as HELP H showed to be promising materials for applications with long-time

operation temperatures up to 175 °C and peak temperatures up to 200 °C.

11
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Anotace k pfednasce PragoBoard s.r.o.: ,Soudobé aspekty kvality desek plosnych spojt

0. Simek

Pfedndska ma za cil seznamit predevsim konstruktéry a navrhare desek plosnych spoju, ale
také pracovniky osazoven s aspekty, které ovliviiuji jejich spolehlivost a vyrobitelnost. Vénuje
se kritériim spravného vybéru materialu. Dale predstavi rlizné druhy konstrukci desek
plosnych spojl podle kategorii mezinarodnich norem z pohledu prekryti plosek a otvord.

V kontextu ménici se soucastkové zakladny, zdlraznuje problémy spojené se spravnym
navrhem desek plosnych spojl s dlirazem na navrh vrstev nepajivé masky, jejiho odkryti proti
médénym plochdm a prekryti pfes otvory. V této souvislosti pfedstavuje rizika spojena

s nespravnou konstrukci pti aplikaci findlnich povrchovych vrstev jako ENIG a chemicky cin a
seznamuje konstruktéry s pficinami pfipadnych problém(. Pfednaska také seznami
konstruktéry s pozadavky na predavané informace, které je potreba splnit pro spravné zadani
vyroby desek plosnych spoju.



= o SIPLACE

SIPLACE |l|'|"__.u|_|
The Machine for Mid-Speed Applications

Quality the German way,
as easy as it can be.

The three distinct characteristics of E by SIPLACE that benefit its users

QUALITY - lowest reject rate and highest FPY " .
— avoiding costly repair and after-sales activities ;
— allowing the entry into new markets and applications '
OUTPUT - highest throughput in real production

— achieving lowest cost per placement

— delivering more customer orders in the same time
VALUE - leading brand in SMT placement

— attracting potential clients and customers

— achieving highest re-sell values in the market
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ASM DEK printing solutions

Process
accuracy SMT High End SMT High End Hybrid &
2 Cpk ~Entry Level* Semiconductor
(PAC) AN #1 for Flexibility #1 for Performance Back-End
& Quality
+12,5 ym —— #1 in Value '
§
15 uym —— '
{
20 ym == ! DEK Galaxy
DEK NeoHorizon 01iX
+25 ym =~
DEK NeoHorizon 03iX
DEK Horizon 8 Core cycle time/s
(CCT) w/h print

| | | —>

10 sec 8 sec 7,5 sec 7 sec

DEK NeoHorizon

A clear statement towards
full ASM line integration

Modular design, high performance
printer platform

Market leading accuracy and core
cycle time based on single stage
conveyor

New metal cover set for improved
ESD and reliability.

Serviceable from the front side

Single setup or dual-lane back-to-
back setup

Speed, Accuracy, Scalability
Best-in-class equipment

1. Advanced Production Capabilities
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SMT Brno 2016

February 16, 2016

LATEST NOVELTIES IN ASYMTEK CONFORMAL COATING
&
AUTOMATIC COATING INSPECTION FROM ASYMTEK

Attila Nagy — Asymtek

Jifi Vondraéek — Amtest Group

liLﬂm‘“m Nordson

ASYMTEK

SL 940 Modular concept

= Equipment: SelectCoat® SL-940

= Key features:
= 250m?3 monitored extraction
Downdraft ventilation
High-velocity conformal coating
Optional vision for programming and fid find

= Selected options
- FlUld Changeover 1 Applicator — 410 x 440 mm .
X 400 mm @ 100 mm pitch
- FIS and MES R e
= Solvent cup with fluid level sensor 3 Applicators Same as above

= Conveyor styles: heavy duty, dual lane, in-cell inverter
Dual Simultaneous applicators on manual bracket

Auto-width adjustment !EL testeze @ o
‘ orason

ASYMTEK



SL 940 Modular concept

= Equipment: SelectCoat® SL-940

DSPP conformal coat two parts

simultaneous, and thereby half
the actual process time.

Programmable pitch eliminates

the operator dependency in
adjusting the pitch

= Configuration and key features:

= New Dual Simultaneous Programmable Pitch witf
= Supports all applicators
= Spacing set in program

= 60-200mm spacing
= Film Coater 102-200mm spacing

= Laser Fan Width Control
= New Two-segment conveyor

= Max board length 340mm

= Can be configured as pre or post-load

SL 940 Modular concept

= Equipment: SelectCoat® SL-940

= Configuration and key features:
= New Azimuth Rotate & Tilt with SC-400

= SC-300

Reduces board handling time,
and/or eliminates the need for
a flash-off conveyor

= New AM-Series two-component system
= New EasyCoat® 6 software

New

EasyCoat® 6

Dual LFWC independently
adjusts the fan width ensuring
consistent conformal coating

L

A
= ﬁor'dson

ASYMTEK

Azimuth rotate has 1 degree

incremental rotation — with a

total of 370 degree. Tilt is O
or 30 degree

AM-Series is using Progressive

Cavity pumps for metering the

fluid. Mixing ratio is configured
in EasyCoat® 6

AM-Series for Conformal ﬁmtcstgroup ('
Coating using static mixer for IEL Nordson

easy maintenance routines

ASYMTEK




EasyCoat® 6

» |nteractive stand: New EasyCoat® 6 preview

= Key features:
= Graphical interface
= Programming based on product image
= Stitch capabilities
= Drag and drop features
= Tool color for optimal overview
= Auto pan between instruction and graphical element

= Customer hands-on experience EasyCoat® 6
= Projected release: March 2016

IEL testes m;dson

ASYMTEK

Automated Coating Inspection

= Configuration and key features:
= New higher intensity UV light
= Side cameras
= Heavy duty conveyor
= Supports limited set of AOI
= Easy programming
= Checks if coated
* Presence of coating on critical w.cas

= Catches unacceptable bubbles
= Compares with known good patterns

= Checks if not coated
= Absence of coating in critical areas

= Splashes on connectors, grounding pads, switches -

likﬂmwsw ﬂo;dson

ASYMTEK




Istvan Latos
MatriX Technologies GmBH
istvan.latos@m-xt.com

Peter Lacko
Quiptech
placko@quiptech.com

matridX

+420 604 216 050

Practical Usage of Sice-Flter Technique

in Automated X-ray Inspection

ANORDSON COMPANY

16 February 2016
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Side ATJ

Dynamic SFT:
Using image result from side A (Reflow 1) to calculate side
B.

Data sets are congruent; data sets from A and B are from
the same board.

matrix¢’

vvvvvvv

LALLALLL

LR

Side B
B = f (AB-A).

Side A+ B

Master SFT:

Using image result from a master board, which is
representative for the specific SMT line.

Filter calculation for every single board will be performed
based on the master board data set.

s.6
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SFT™: Sice Flter Tec hnique - Definition

«  MatriX' patented inspection technique to separate top and bottom side of double-sided PCB assemblies during 2D inspection.
+ Inspection strategy:
1. Run post reflow 1 inspection, store side A image data’’
2. Run post reflow 2 inspection, store side B image data. Important: Flip PCB before X-ray inspection for same orientation as site Al [
3. Analyse only differences — blob analysis(

Po:st reflow 117

A side up]

=

A side up’!

e —

0

P

Reflow oven("

Post reflow 217

B side up'] I |
I

Reflow ovenl( Inspection / test |

mmgw’rrb( 57

I

oy

o .

n flip board!|

. —

A side up!]

Sngle Sded Boards

-y Tes

L

-

i

-;;

.@l: —

-_— L —

- "

-7 f’,-‘*f/’#l!\\\\;‘.{’\—
LLLLERRLRY

Raw Image Master Image (Empty PCB) SFTImage

Benefits:

* Only component and solder visble —easierto tune
* Wire traces/ inner PCBlayersdon’t disturb

* Huge step towardsglobalinspection library

matrixt "
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Shield Removall

Raw Image Master Image (PCB + Shield) STimage
Benefits:
* Shield not visble on SFTimage —easer to tune

* No complex 2.5D or 3D inspection needed —cheaper solution (2D)
* Real-time processing, no cycle time impact —fastest solution

mmgw’rri)( 510

Globallibrary + SMARTrules

\J

" . -
120 S
&4 ‘ "
~,
fedeeee
S014 on Product A 014 on Product B 014 After SFT
32 | 2.775 25 | 123.696
—
5048.276 HeelVolume CmnAtl 20505 .56¢ Heelvolume CmniAil 32607 .505
22 | 3.510 32 | 17.898
5634.973 ToeVolume [mmAl] 25517 .740 9166.775 ToeVolume [mméit] 26964 .437
- - Product A - - Product B
mmgw’rrl < PRESENTATON TITLE ~ 5.12
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Golden Master ST

> Tarvaess

STimage

White objects: additional elements
Black objects missing elements

mgfri)( 515

Solder Ball Detection with Golden Master SFT

Compare

matrixt 517
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Vady DPS — Elektrochemické migrace (str.1)

Vady DPS - ElektroChemicka migrace

[K. Jurak, Praha + Z. Nejezchlebova, UNMZ - SMT- info 02/2016]

PCBA Defects - ElectroChemical Migration

Degradac¢ni mechanismy

ElectroMigration (elektromigrace) v kovovém vodi€i nebo na rozhrani kov-kov s elektrickym
<proudem pies toto rozhrani byla sledovana na spojich uvnitf integrovanych obvodl, ale rovnéz
napf. na pajenych spojich typu flip-chip, kde se porovnavaly degradace pro olovnaté a bezolovnaté
pajeci slitiny.

Silver Migration (migrace stfibra) — klasicky pfipad (elektrochemické) migrace atomu stfibra mezi
vyvody integrovanych obvodu, zapajenych do otvord DPS.

ElectroChemical Migration, EMC (elektrochemicka migrace), napf. na rozhrani kov-izolant-kov
s elektrickym napétim mezi kovy. Tento degradaéni mechanismus ma nasledujici etapy:

e water adsorption (adsorpce vody),
o flux residues dissolution (rozpousténi zbytkd tavidla) tj. vytvareni elektrolytu,
o anode metal dissolution (rozpousténi kovu anody),
e ion migration to cathode (migrace iontu ke katodé)
o redukce iontii mezi elektrodami (resistance = 10° Q)
(dendrity rostou od ANODY)
o redukce iontil az na katodé (resistance << 710° Q )
(dendrity rostou od KATODY)

Za anodu a katodu Ize povazovat dvé sousedni vodivé komponenty s (obéasnym) rozdilem potencialu,
napf. sousedni postfibfené vyvody soucastky.

Terminologie DPS [IEC 60194] nazyva elektrochemickou migraci Migraci a Elektromigraci:

English

Cesky

Definice

dendritic migration

dendriticka migrace

migrace, jejimz vysledkem je stromeckovita struktura,
narGstajici v izolantu

through migration

migrace (objemem
izolantu)

viz ,dendriticka migrace*

electromigration

elektromigrace

nezadouci jev, pfi kterém kovové ionty migruji pfes vhodné
médium pfi pasobeni elektrického pole

interlaminar
metallization

migrace kovu
v laminéatu

migrace kovu, ktera je vysledkem nanaseni kovu nebo jeho
migrace podél delaminovanych oblasti uvnitf laminatu

metal migration

migrace kovu

elektrolyticky pfenos kovovych iont podél elektricky vodivé
cesty z jednoho kovového povrchu k jinému, pokud je k témto
dvéma kovovym povrchim pfiloZen elektricky potencial

metal surface

povrchova migrace

migrace kovu na povrchu elektrického izolantu

migration kovu

metal through migrace kovu migrace kovu objemem elektrického izolantu

migration objemem

migration odolnost proti migraci | vlastnost desky s ploSnym propojenim odolavat degradaci
resistance izolace pusobenim elektromigrace atomu kovu z vodi¢u pfi

pusobeni rozdilu elektrickych potenciald

silver migration

migrace stfibra

odebirani iontl stfibra a jejich nanaseni do sousednich oblasti
pUsobenim podminek vyvolavajicich migraci
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Vady DPS — Elektrochemické migrace (str.2)

Standardni zkousSeni Elektrochemické migrace [IEC TR 62866]
Namahani v komore: teplota, vihkost, DC napéti

steady state temperature

zkou$ka vihkym teplem

40°C, 93%RH,168h

IEC 60068-2-78
IEC 60068-2-67

humidity test konstantnim 85°C, 85%RH,1000h

temperature humidity zkou$ka vihkym teplem RH az 98% IEC 60068-2-38
cycle test cyklickym 35-50 VDC

saturated pressurized zkousSka tlakovou 2atm, 30min, |2P:§312'\/|1'650’

vapor pressure test

saturovanou vodni parou

ponor do pajky

Vzorky pro zkouseni:

a) hrebenovy obrazec (comb pattern) na vnéjsich vrstvach, podle IPC-SM-840;
vodi¢/mezera — 635/635 az 50/50 pym.

b) hrebenovy obrazec ve vnitfnich vrstvach

c) rady pokovenych otvora vedle sebe (through holes and via holes)
Osetreni povrchu zkousenych desek

a) cisténi — podle ISO 9455-17

b) suseni - podle IEC 60068-1

c) aklimatizace pred zkouskou — podle pfedpokladané SMT montaze

Standardni méreni izolaéniho odporu

Norma Nazev dokumentu Podminky méreni
IPC-TM Povrchovy izolacni odpor | pc 500V, 24hod,150°C, méfeni béhem 60sec
6502.5.27 materialu pro DPS
';gg_g"'%o tz‘c\)/\i/;::ovy izolacni: odpor, | &ti bahem zkousky DC 50V, napéti bshem méeni DC 100V
UL796 Desky s plosnymi spoji 1,6 kV/mm, 35%RH, 1344hod,
(Migrace stfibra)
1SO 9455-17 Tavidla pro mékké pajeni, | zkouSeni:  40°C/93%RH nebo 85°C/85%RH, DC 50V
] elektrochemické migrace méfeni: 25°C/50%RH

Hodnoceni a analyza vad (Evaluation of failures and analysis)
Migrace se hodnoti méfenim svodovych proudud nebo izolaéniho odporu.

Kritéria poruchy na izola¢ni odpor:

Norma Kritéria
M&feni v komore: : <1x10° Q

JPCA/ET-01 Mé&Feni mimo komoru: <1x10” Q

IPC-6012 Trida 1: Pfistroj funguje (hodnota neni specifikovana)
Trida 2. <1x10% Q
Trida 3: <5x10% Q

IPC-TM-650 Test Methods Manual

Metoda (Cleanliness, Contaminations, Surface Insulation Resistance, CAF)
2.3.25D Detection and Measurement of lonizable Surface Contaminations by Resistivity of Solvent Extract
2.3.25.1 | lonic Cleanliness Testing of Bare PWBs — 10/00
2.3.27 Cleanliness Test - Residual Rosin — 1/25
2.3.28.2 | Bare Printed Board Cleanliness by lon Chromatography — 12/09
2.6.3.5 | Bare Board Cleanliness by Surface Insulation Resistance — 1/04
2.6.14D Solder Mask — Resistance to Electrochemical Migration — 3/07
2.6.14.1 Electrochemical Migration Resistance Test — 9/00
2.6.25A | Conductive Anodic Filament (CAF) Resistance Test: X-Y Axis - 5/12
2.6.3.7 Surface Insulation Resistance — 3/07
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Informace o inzerci:

Cenik inzertnich sluzeb:

Inzerce v bulletinu

Velikost inzeratu do 1/2 formatu A4 1000,- K&
Velikost inzeratu ve formatu A4 2000,- K&
VloZeni dodanych firemnich materiald  1000,- K&
(bez vyvazani)

Materialy dodavejte, prosim, s maximalnim kontrastem.
Kvalita zverejnénych inzerati odpovida kvalité Vami dodanych podkladu.

Materialy, uréené k uvefejnéni v bulletinu, ndm muizete dodat v tiSténé podobé
(ve formatu A4), na disketé nebo zaslat e-mailem na adresu smtinfo@nextra.cz .

Pripravované akce:

SMT-INFO 10/2016 18. — 19. fFijna 2016

PAJENi A TEPELNE PROCESY

CISTENIi DPS

NOVINKY V MIKROELEKTRONICE

VADY PAJENEHO SPOJE
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3D AOI
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Software pro vylepseni
procesu
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