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What’s this About .... ?
—hlEfarh....?

Consideration :

Integrating UL global electronics
clients to serve PWB industrial
testing service demands to meet
application needs.

According to the complicated
process of PWB fabrication , it
includes chemical , mechanical ,
reliability , electrical and
environmental testing services.
Our service items should be
customized to meet what our
clients’ real needs.
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What’s this About .... ?
—hlEfarh....?

Aim : HAEY :

To simulate demand of testing HREODAHADY—ERDEEEZISa

services without certification and L—hL.BLXOKULGEEREWREEL
make more connections with our V) ei E B R 2 <

valued customers

Help clients win new
business with UL additional
testing service on quality
assurance and help our
customers during the research or
development phase.
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PWB Clients VS. UL Performance Service
ULYSA 72k VS PWB/N DA —T 2 AR ER

O Notify Clients to know UL service items , not only safety certification
but also performance testing.

A REBRLITTEL NIA—T O RBEEBRICDOWT, UL Y —ER7 AT
LT DF54T7 M- TIES

O There are many institutes and standards existed in PCB industries

O PCBEART 5ZLDMERHEEL. RIENFETS



PWB Clients VS. UL Performance Service
ULYSA 72k VS PWB/N DA —T 2 AR ER

O Clients always need customized testing/analysis service for various
purposes ; UL fundamental laboratory testing items are well to
provide these services

Q 9547 VME #HRRTGEBBEDE=HICHRETA SN -RERI 53—
EX%Z., LWV O3B EELTWS; ULOERMLGHERFTTAN 4T AIK.
NoDY—ERZRETE-OICHEYTHS

O Clients trust UL could be the most credible institution if UL submit
reports . UL intends to make consistent testing methods for our
performance testing service .
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UL Testing Capability — Customize Service Tasks for
PWB performance
ULEABREE — PWB/N\ T+ —T U RABEBRDHRITA XY —E R

Capabilities in UL Pro ‘

‘Advanced Customize
Analytical our service
‘Electrical Technique items
Testin SeERISHT .
@\echanical BRI TLDHRETAR
Testing
R RO AL ER
® Chemical
Analysis
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Board Assembly Gap Analysis

----Need effective validation tests to ensure quality/reliability/performance

HAEEDX YT

mE /EREMY A EREE R T 5= DR RTIREARA D E

Materials

* Low silver LF solder, paste & wave (cost, reliability) -=============
* Low temp LF SMT solder (cost, reliability) «-----seesmamammesmcanaa,
* Pastes for Mitigating Pkg/Brd Warpage (SJ vield) -—---=cemameaaaes
* Improved Through Hole Rework Alloys (reliability) ---—--—--==--—-
* No Clean Fluxes for Rework Processes (ECM) ——-———--mcmemeeee
* Fluxes for LF Wave/Selective Soldering (yield, reliability) -------
* Protecting/Reinforcing Reworkable Polymers (reliability) --------
« Conformal Coatings (ECM, reliability) -
= High Temp Plastics for Complex Components {re.‘:abrhty) —

* Molding Compounds for Wearable Products (Reliability)

Equipment & Assembly Processes

* Solder / Paste Deposition e e e e e

* Chip Components SMT & Rework ---——--s-memmmeme e ee e
+ Higher Density Component Assembly -----eeeeeeemmcmmcmnmcnaees
= Larger / finer pitch BGA / BTC Rework -----=--=s-eeeemmeam e e
* Full Turnkey Solutions for Meeting Cost Reduction --=-=-=-------

= External Protection of Assemblies with coatings/molding ---
(wearable products)

= PTH Repair of Thick (=120 mils) Boards ------------=--=-ceeeeuv
Standard Developments

* Information Flow (incl. DFM) across Supply Chain ------
* Board underfill/staking (process, workmanship) -----------

®

Additional Serviceltems for PWB
Various attributes, Brainstorming

High Frequency

High Density

Smjctural fest -- — ‘

Automobile

Evironmental

Chemical

High Reliability Analysis
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What Testing Items PWB Industry doing

Quality Assurance
PWBERMNmBERIETEREL TLSERERT AT L
Dielectric

Withstanding Bonding
Test or High- Strength Test

Thermal Stress

Test

B amese

IST
contamination (Interconnect
Test Stress Tester)

INLE

B TtemE  E R Tt Et L. =EUISFINW S

Conductive Surface
Anodic Filament Insulation
(CAF) Resistance Test

Copper Peel

Strength

@-33217150) 5lE(EALIES AX24TL—a R RE BRI TR



What Testing Items PWB Industry doing
Engineering Validation
PWBEREMNITZFHRETERL TLSEHERT 1T L

Solder Mask Design

Green Design o : . .
: Qualification Fabrication

T Jil 5 —< S5 B e

Surface
Finishing

Signal

R Integrity

xXkoso791> | B

Control Insertion

Layer up /

Impedance Loss footprint
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Initiatives of UL PWB Testing Service

End product customers’ concerns

UL PWBREH—EXDHIRE

EREMITATUIDREE

IST - Interconnection Stress Testing
A23—aARY b AL A ER

CAF - Conductive Anodic Filament Growth
AFRA4TL—3 Bk

CSAM - Scanning Acoustic Microscopy
EETEBEMEE

FTIR - Fourier Transform Infrared Spectroscopy
J—) TEBFRN 7 IE

Signal Integrity Testing — SET2DIL / VNA / SPP
EERATAK

Customized Testing Design
ARZIRAXSIN-HABRTF 1>

Contamination Analysis

5T
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Major Field Returns that PWB Clients Concerns

PWBYSA 7D RET . /5B
Customer Return for Open

faillure

Customer Return for Short

failure

a—pk
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IST — Interconnection Stress Testing

A3 —aARP bk AL RAFER

-IST is to speed up temperature

Why IST? -Speed Up Cycling cycling to detect the early failures

*IST is than AVA thermal oven. for ensure reliability level .
*More faster, more output.

ISTEF REYMVIILERREL

TRUOBEDRERZ1TL, (1L
ZAAT H-ODHETHS
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IST — Interconnection Stress Testing

A3 —aARP bk AL RAFER

Why IST? -Speed Up Cycling

*|ST is than A/A thermal oven.
*More faster, more output.

| ; filhmhnnn
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-The ISTmethod heats the coupon
internally by applying DC current
to a test coupon. The current is
applied to a heater circuit that
daisy chains from layer 2 to layer
3 and from layer n-1 to n-2

ISTTIX., ERERZTZALNTI—R
e REICET S
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IST — Interconnection Stress Testing

A3 —aARP bk AL RAFER

-IST is applicable for different
*|ST cycles to different types of product. types of product with different
customer spec’s for minimum

C‘;T;‘:;% cycles to failure.

Automotive

/ - Automotive / Aerospace also
Toecom "Nodcal recognize this test methods.

High End

Compule>

- ISTIIR/NDMEDH (VI T, ¥ &<
< Miitary f— ﬁx&\yawb\ab\aﬁgﬁ(:i@
I | ol [ [ %F%é

50 100 150 200 250 300 350 400 450 500
- BBEEXCMETFTHERXRD.

Customer Spec's for Minimum IST Cycles to Failure
IST Test ) coRBENALTLS

Electronics




IST — Interconnection Stress Testing
A3 =Rk AL A ER

Major failure mode can be
distinguished by IST test.

*Here’s some results of microsection.

IST test will stop at forming of
micro cracks, instead of cracks.

Different manufacturing process
response for different failure
mode

FHMEE—RIXISTIZKYREZRT
=5

ISTERAER (X, MHMEH 5V I TEL
EXS

| . . I3 Z &L —R A
) Failure Analysis ) %ggntx' & MEE—FA




IST — Interconnection Stress Testing

A3 —aARP b AL AR ER

Cloud Access Anywhere Anytime
— Faster cellular standards at more frequency bands
— Faster, low power connectivity in personal and local area networks

IST is becoming an important verification for PWB qualification

WDOTH, ECTETIVEXAIREET S8

- JYUBLDEAFREBHF T, ERBEDHREDT-H

- BEAPO—AHILTZYTRYET—00D . BENDIBRENDHEFEIEEEN
D1=&

ISTIZPWB®D R BRIED =02, EBGRA G EICGEYDDOHS
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CAF - Conductive Anodic Filament Growth
CAF - 1A AT L—aviEEi

Conductive anodic filament failure is the growth or electro-migration of
copper in a printed circuit board.

CAF: A4 ATL—LavFREE, TUVMERADIHDR K., £L<
[FERMGERATL—arvnle
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CAF - Conductive Anodic Filament Growth
CAF - 1A AT L—aviEEi

This growth typically bridges two oppositely biased copper conductors.
This failure can be manifested in four main ways: through hole to
through hole, line-to-line, through hole to line, and layer-to-layer.

CORENEBRENHIEMXRBEDOLES
CAFIZEKAREEINBENDIDDEELE S,
RIL—R—ILE, 91428, RIL—hR—ILESA UM, BE

® .



CAF - Conductive Anodic Filament Growth

Sep b step |
migration inducing
short

RTFYTINARTYT
a—hEELVAY
L—i3y

®

Conductive filament

CAF - 471'/7471/—“/3/.{?%%

Negd|
Cath

CAF Growing
CAFD &
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CAF - Conductive Anodic Filament Growth
CAF - 1A AT L—aviEEi

Comparing to IST testing , IST is to ensure conduct (copper) Quality
to avoid OPEN happened in field. CAF is to avoid SHORT happened
in field .

—ISTEHERELL A ISTHMRZFSC=HTHSDIZHL . CAFIEI 3—
FERARITHST-OD . ER(ER)DREFHEBRTHS

Both of IST & CAF are key validation method for reliable PWB.

—ISTECAFIEELLELT UM ERDEFEEICE T, EEGRIEA &
THD
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Signal Integration Testing — SET2DIL / VNA / SPP
SBIE5ST Ak - SET2DIL / VNA / SPP

There are five methods for determining the amount of signal propagation loss caused by

material characteristics of conductors and accompanying structures on printed boards.
These losses result in frequency dependent attenuation, a, as described in IPC-2141.
Four of these methods to assess this loss are time domain based, and one is
frequency domain (FD) based. These methods are:

AVFEDF—0TYEROEEDHHEEICLS, EEEROBREZRETS 575EILS
2%

CHDE|EEL., BEBIRFEDEE (alXIPC-2141(2582&) (T&D

NBDI35, 40D AXIIEFMICEDVWTELZHERT5L0., 12(3FKRBIZE DL
8D ElE->TNVS

CNoDFEIZLTOEY
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Signal Integration Testing — SET2DIL / VNA / SPP
SB5TE 5T AL - SET2DIL / VNA / SPP

» Method A: Effective Bandwidth (EBW) method

» Method B: Root Impulse Energy (RIE) method

» Method C: Short Pulse Propagation (SPP) method

» Method D: Single-Ended TDR to Differential Insertion Loss (SET2DIL) method
* Method E: Frequency Domain (FD) method

- J5i%kA: EBW | Effective Bandwidth (B %h#Eig) %
- 53%B: RIE/ Root Impulse Energy ({BAEHEZIRILX—) &%
« 75ikC: SPP/ Short Pulse Propagation (5&/\ L RGFE) %

« AikD: SET2DIL / Single-Ended TDR to Differential Insertion Loss (3>
JIWIURFTDREBFAEK) &

« J5%E: FD /| Frequency Domain (J& R #$818k) &

® .



Signal Integration Testing — SET2DIL / VNA / SPP

EEBHESHT A - SET2DIL / VNA / SPP

SET2DIL FD
Instrument TDR TDRNVNA DT TDR/TDT VNA/TDT
Selected for
Stimulus appropriate 250 ps or specified 11-35 ps 11-35 ps 900 Kz to 1.0 Gie
spectral content or s peciiod
Coupon S5 om 1.25 cm and 29.32 3.0 cm and 4” 20.32 cm
cm or as specified 10.0 cm (8" effective length) or as specified
SW Scope Algorithm A'v?:::.:; ;’;f’n:? w’:f‘g:?;f’“ggf:zgm Algorithm Algorithm
Eonhia Matched impedance | Matched impedance | Matched impedance High Frequency Matched impedance
probe probe probe, RF connector hand-held probe probe, RF connector
Test Quantity M?%Tszfpe Averaged loss (dB) Tani.s‘.:?rgc'luinacr;d Zo SDD21 vs. frequency Loss fit and slope
Printed board Printed board Printed board
Apphcablity Prjnte_d boarq Pr_intep board mateﬁal qualification, fabrjcatic_m fgbrication testing.
fabrication testing fabrication testing printed board qualification printed board design
model generation and testing guide specification

All above 5 testing methods have been described in IPC

Standard. We have potential clients for this service due to
Cloud computing is coming.
EEDSODDLETHREAEIL, IPCRAVA—FIZRESINTLNS

@

DTN —ERAD=SH. COY—ERXADFBENGTHFELNHS
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Advantage for Testing Through UL
ULTaE %2475 2 Y v b

UL In-house Global Service Setup

1. Investment for IST / CAF / SET2DIL
with micro-section

2. Taiwan will play the service hub in the
initial stage

3. The 2" developing region is Asia

4. NAwill focus on QTA and high-end
infrastructure

ULOEHHEY—EXDEA

1. A4 1v53 EHIZIST/ CAF/
SET2DIL Zig{t

2. BENEMNH—ERZRH
3. TUTIEINAIZRS EE M
4. A7 AUBIFQTAENATUREREICERN
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Advantage for Testing Through UL
ULTHEEZ1TI 2 Y v b

Market Leader

1. All of Electrical devices need to
purchase PWB . UL is the most
» experienced flame testing certification

2. UL Tech forum with end products’
clients for testing enhancement.

X—4ryh)—5—

1. TRTOEFHESFICE T, PWBZHE
AT LHBENHS ULITABEEERIC*
THORBREETHD

2. KYBWHERZITOI-OICZREKDY
SAT7REDUL Tech forumZ:&i1+5
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Advantage for Testing Through UL
ULTHEEZ1TI 2 Y v b

Market Leader

3. Relationship/communication with
stake holders is the most important
» throughout Supply Chain.

4. Professional technology for vertical
integration on performance testing.

X—ryh)—5—

3. YIS5AFz—2FELRRAT—OHRIL
A—LDBEFRME/ASA =y —arvhE
BE

4. NITA—IVATRZEENICHKET
A7A7yia LB
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UL PWB Highlights
UL PWB /\{S5AMk

1. Develop and involve PWB performance testing methods to ensure
electrical products’ quality & reliability .

2. Assistto CCL ,PWB and PCBA clients for quality improvement,
cost efficiency and performance enhancement

1. BFHSFSORELEHREDOIERADI=OHIZ, PWB/N\DJ+—T 2 AGER
DFIFE-BA

2. SHRIEEMR . PWB. BiMmEEICELLIEEHRE. MEWE- DA
R-EEALOEMASTIAR

® .



UL PWB Highlights
UL PWB /\{S5AMk

4.

@ =Y R—MLTWNEET

UL's professional electrical industrial knowledge are capable of
playing key role of ensure PWB’s safety and characteristic by strict
and proper testing methods.

The 1t wave is for high density , high reliability and high speed
requirements . UL will help industries to have a consistent testing
procedure and testing vehicle design for IST/CAF/SET2DIL in near
future.

ULOEBSREEICET 5707y aFILEME L. BENDBEULEHEA
EZZEHAVWT. PWBOZRE ML, eEZIFAT S EELRENEZRT-T

SEE.SEENE. SEBREDOERADOHGEN., RIDIYIEATHS, UL
[XIST/CAF/SET2DIL OFRERFIEC BB HEER M ITHERZRFTCOLWVTER
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THANK YOU.




