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Lab Function
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CNAS L5971
MR ST ERE RERBMEIITERE BETRERE BEEEHERE
Physical Failure Environment Related Precision Measurement
Analysis Lab Substance Analysis Solder Technology Lab Department Lab
(PFA Lab) Lab (ST Lab) (PMD Lab)
(ERS Lab)
, - & v =RTCHIR RS
3D X-Rayifl LRI i et
P tardants test Alloy Composition Coordinate
(3D X-ray) ame retardants tes Test Measurement system
AR T AR — R 5B T PERRR SR R
Non—destru'ctlve Phthalates test Solder paste 3D scanner
Analysis Characteristics measurement system
R —
Destructive Ee B AT R AR ?Eifﬂi%gﬁ
. Heavy Metal test Solder ability Test eight gauge
Apalvsis M4 measurement system
JE SRR B S AR e SRl TR RS
Strain gage Test Ionic Analysis of Pull & Push Test Caliper calibration
Circuit Boards system
2 BT S B bl
BRI Syl Ionic Contamination :Fﬁﬁﬁﬁ/%%
Semiconductor FA Halogen test Test lcrometer
g calibration system
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China National Accreditation Service for Conformity Assessment

LABORATORY ACCREDITATION CERTIFICATE
(Registration No. CNAS L5971 )

Delta Electronics Power (Dongguan) Co., Ltd.
Analysis Laboratory

(Legal Entity: Delta Electronics Power (Dongguan) Co., Ltd.)

Delta Plant 3, Delta Industrial Estate, Shijie, Dongguan, Guangdong, China
is accredited in accordance with ISO/IEC 17025: 2005 General

Requirements for the Competence of Testing and Calibration

Laboratories(CNAS-CL01 Accreditation Criteria for the Competence of
Testing and Calibration Laboratories) for the competence to undertake
the service described in the schedule attached to this certificate.

The scope of accreditation is detailed in the attached schedule
bearing the same registration number as above. The schedule forms an

integral part of this certificate.

Effective Date: 2018-11-20
Expiry Date: 2024-12-17

[*
Signed on behalf of China National A ditation Service for C ity A 7/"

China National Accreditation Service for Conformity Assessmenl(CNAS) is authorized by Certification and Accreditation
Administration of the People’ s Republic of China (CNCA) to operate the national accreditation schemes for conformity
assessment. CNAS is a signatory of the International Laboratory Accreditation Cooperation Mutual Recognition Arrangement
(ILAC MRA) and the Asia Pacific Laboratory Accreditation Cooperalion Mutual Recognition Arrangement (APLAC MRA).

The validity of the certificate can be checked on CNAS website at http: org. shtml




Onerra IMERIEME D TSLIE ZE (R Lab)

1.EBTE

( Metallic element test )

#(Pb) - ®(Cd) * 5k(Hg) - ##(As) * &
(Cr) ~ #5(Sb) - #(Be) - #4(P)....

i} ( Material ) :
28 ( Plastic )
%82 (rubber )
& (Metal ) ...

M 775% ( Test method ) :

IEC 62321 o
EPA3050B ICP-OES (RS EF B F A &5 HI1E{N)

EPA3052 -
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o nerma R RBEYR D HTSLWZE (ERS Lab)

2.7 E& 4G
( Cré+ test) -

#i} ( Material ) :
2B ( Plastic)
EEERHEE

( Metal surface coating ),
& ( Metal ) ---

' -IHIHH
]\I“l““““
O 1l

Mt 755% ( Test method ) :
|IEC 62321-7-1
|[EC 62321-7-2

UV-VIS (ZR5ME-TT I HEIBIN)
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o nema MBERBEYR

3.2 RIA UL RBX KB
( PBB&PBDE test ) °

i} ( Material ) :
2B ( Plastic )
iR ( rubber ) ---

Mit 753% ( Test method ) :
IEC 62321
EPA 3550C
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o nerma R RBEYR D HTSLWZE (ERS Lab)

450K _BFEEAE& /RS T Xn*.u'ﬂu
(Phthalate & HBCDD test)

#i# ( Material ) :
81y ( Plastic )
%I (rubber ) ...

M 753% ( Test method ) :
EN14372
EPA3550C

GC-MS (SHeE-FiEIxAEN)
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o nerma R RBEYR D HTSLWZE (ERS Lab)

5.EZRKEEHREFEIN

( Halogen & other anion test )

i} ( Material ) :
2B ( Plastic )
I (rubber ) ...

Mt 773% ( Test method ) ;
EN 14582

IC BT (Y

10
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o nerma R RBEYR D HTSLWZE (ERS Lab)

6. £1tsta i -
(Red phosphorus test)

#i# ( Material ) :
B3l ( Plastic )
%I (rubber ) ...

Mk 753% ( Test method ) :
PY-GC/MS

PY-GC/MS ( AHEE-SREIE/FISIAHEN )

11
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Oneta PIHRIID TSI (pra Lab)

1.X-ray§=?£*ﬁ§(X—ray Inspection)

3D X-Ray#&M{¥X (3D X-Ray system)
ToRR F N BB & 116
( Components internal inspection )
ERELEM
( Wire bonding inspection )
‘SRERRENR
( Solder joint quality inspection )
-PCBA &R
( PCB Internal inspection )

3D X-rayta X
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AAELTA MR I D FTSE ZE (pra Lab)

2.9 N6 & (visual Inspection)
DAL a A I Rl i

( Components appearance inspection )
8 Al

(Solder joint appearance inspection)
PCBASM WAL ]

(PCBA appearance inspection)

e

BT TE & 30 B

SN R f

13
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Onerta PR DHSLIEZE pra Lab)

| (Cross Section Analysis):

3.t R L5

® HISEFEEAN ( Polishing grinding M/C )

S EEHEm
( All kinds of metallographic specimen )

il ¢
( Auto Polisher )
o EMEHMIE (Metalloscope)
JRREMH I
( solder joint status )
‘PCBRtHEMN
( PCB copper thickness measurement )

EEAHEN

( solder joint status )
‘MLCCEHM 7R

( MLCC Analysis )

-HithEMH D

(Other Cross Section Analysis)

-
—
-
p
s
-
-
o
py
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Onerta PR DHSLUEZE pra Lab)

4 BEFI R SLEE ( Decap Analysis):

24

ShrbaESE]!
(Auto decapsulation M/C)

‘BGA/MOSFETz %

( BGA/MOSFET component )
‘Decap 731

( Decap Analysis )
-Hithgd#fDecap 73 #fr ( Other decap
analysis of semiconductor )

Delta Confidential



Onerta PR DHSLIEZE pra Lab)

5. 21 = 7K 1T 38 (Dye & Pry Test):

HEZE %4 (Vacuum system )

‘BGA/QFNzZ{F £ B 7517

( BGA/QFN Dye & Pry Test )
HithsS LB D (Other
components Dye & Pry Test )

16
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AAELTA MR I D FTSE ZE (pra Lab)

GE'E/IJI\U ﬁtg':—“' (Strain gage measurement):
‘PCBAE Ml Z RN R 5TIE

(Thermal strain measurement)
PCBAEF 2 E N TIIIE
( Fixture strain measurement )
7= im0 58 & iz iz 22 01

( Reliability strain test)
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Orea LMD FTZIRE era o

755%1759&?&{ ﬁ*ﬁ ( Semiconductor Fail Analysis )

7.1 MM E (Electrical Measurement)

® Diode * BJT » FETE 4 LRSS E
(Diode. BJT. FET and other static
parameters measurement)

~

lE-VE~ Ir-VR > lzr =V

BJT : BVcpo » BVeex * BVeeo » BVego » BVeex

BVECO A ICBO A ICEX A IEBO A VCE (sat) VBE (sat) ~
VBE (on) - HFE A IC'VCE

MOSFET Vierpss * lpss * less * Vasen  Roson)

lso * Vsp * Vgrieso ~ IoVos ~ Ib-Ves ~ Roseny o~ ThER B4R 438140/ Bl 2838 B2 A

Vps-lsp Power Device Analyzer/Curve Tracer

Delta Confidential



A NELTA

MR R FTSEIR 2 (PFA Lab)

7.1 EME (Electrical Measurement)

Nee

Delta Confidential

YR W K A s
MARKER{ 1.20000 kV 122811 uA ) MARKER( 1.44024 V 4.90040 A
im 10 130m
5 9w z 9 £ 1Am
8 s, £ 10m
5 8y g S mm
M 7 Wm
600w 6 80 m
5 m
500 u 5 P1(X=1.44024 V Y= 4.90040 A} )
60
400y 4 som
3 < 4om
2 FRET
8
100y P1(X= 120000 kv Y= 12.2511 uA) 1 o
o 0 0
0 20 400 80 8 1k 12k 14k 16k 18k 2k 0 200m 22 24 26 28 3 0 som 1 15 ] 25 3 5
Vr (V) 200 fdiv 200 m /div Veollector (V)
A rEo W Ko e
MARKER{ 1.12433 mA 111874 ——-) ‘ MARKER( 3.95400 ¥ 50.0000 UA -~ )
120 P3 (= 112433 mA Y= 111874 ) 12 100u
g 5 |es e g £ o
g W s I =
= 1 arah 2 S s
- P1(%=9.86221 S =
My
10 8
% 7 60u |
a 6 S0y
. P2 ( X= 45,9715 mA Y= 87,3780 ) 5 wa P1 (X= 3.95400 V Y= 50,
w o 4 = W
L. § 3 5 .
5 £, 5
)
1 1u
5] 0 0
Aln Smo 0m 15m 0m %5m 3Im 3Im 40m 45m SOm Sm #“m 0 14 16 18 20 0 so0m 15 3 25 3 15 4 45
IC () 5.00 m fdiv 200 fdiv Vgate (V) 500 m fdiv

Vas(th)




Al&ELTA 4@*&9&;&/\*&@:‘@* (PFA Lab)

7.1 ME (Electrical Measurement)

® £FXFICHELT 0/S MR PA K Unpowered Leakage
W] AT L4 TV HE 28

(Open/short. Unpowered Leakage and I/V
measurement of integrated circuit )

IVEHZRE MY (IV Curve Tracer)

OSTEST Smart-1 Curve Tracer ( 256 Channels System with Relay A/B/C/D ) (= B [

OSTEST Smart-1 G : =) ERERS T = - — -
= urve Tracer ( 256 Channels System with Relay A/B/C/D ) s : e - User(Engineer] _Pin Assignment _Test Project About
User(Engineer) Pin Assignment _Test Project _About User(Engineer) Pin Assignment _Test Project About
- | = Operator Panel System Pin Assignment  O/S & LK (Unpowered) | CT(0S_FI) 4bx
Operator Panet | System) Pl oS 8 LK cT0s_F x Operator Panel System | Pin Assignment | 0/S & LK (Unpowered) | CT(OS_F) b x I L L —_—
S S —— —— N Scan Definition (Unmodifiable) Data & Command | Plot1 b x
AutoSet | User Define Try Run x AutoSet | User Define | Try Run x
. Dol [ SMUtts) & GNDH) Fie CopyToClipboard DataGrid | LegendBox | EditLegend Chart Scale
P Cranne R >An PaoAl TS ondition +Pins -Pins|  Force imaj | OPENLME Shottlimt  Reading | & T Al ge ge!
No. | v | g | O et Sy s 1ETT 02v/002mA 2 % 0006maA|  00000mA e = (e D= Gl )
T el 010 (wemy oz > | omiowmses 2 owems owwmn || € New o
3 o837 High Limit (V) [200 || Shont Limit onm) [100 3 [an 3 02v/0mEmA 2 X 000BmA|  -0.0001mA £ nsert  giapg 0.800 Pini — Pinz — Pin3
" 0639 [0 4 A4 02v/008mA| 2 x| 0005maA 0.0001mA Append 0600
‘ oa Low Limit (v) Delay Time (msec)20 s a1 |5 ozvioosmA 2, X 000sma| -0.0002mA e z 0,400 Piné
c o837 = 6 A [s | oawoosma 2 N Soosm oo | | Detstestors |
7 oe% I™ Discharge pertest _Detete | _Autoset | 7 A7 02Vi0026mA 2 X 0006mA|_ 00001mA|  |[Forcevv) <] 02 = 0200 pint
. 08 ——— @ |A1 & | ozvioozsma 2 X 0.008mA| __0.0001mA = 0.000
a 0606 Pins (Normal Diode Pass) 9 Wl s o2viooaema 2 X 0.00BmA|  -0.000imAl Clamping (ma)] 0.025 £ p.200 Pin10
Q 0826 1-16 10 (Al 10 0.2V/ 0.025mA 2| X 0.005mA| 0.0025mA Open Limit (mé] 0,001 = 0400
a oss7 t la 11| nowinmsma 2 ¥ nooema nomnima. ) |0 O 5 0600 pint3
“  osw I ] @ snortim (i 0.005 a0 Pints
6 o7 .
s Deley (msec) [ 2 1,000
a7 0514 KEI-2400 Daisy Chain g 8g88g8g8¢geg¢ges
“ 0881 S 828383583888
333532332
Measure V
Append Readi Ssve 4
e = | [Piningex Save | About Testall steps
o s | s o] e ra -
i File = D01 PINEBPIN 188414 | Fin Fil INFIBPIN-1-684 148,00
I DT PINEGPIN-1 884148 WIR | r Fin File = DAO1-PINZR\T6PIN-1-88414B.0R |

0O/S Test Unpowered Leakage Test Curve Tracer Test

20
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Oveta iR HHERE e Lo

7.2DeCap}§ﬁﬂﬁ%&%Xﬂg (The inspection after Decap)
o hHRMEEME

(Direct observation of the surface of the chip)
® YR (Burn mark)
® ZLR (Crack)

(Metallographic Microscope)

21
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AISELTA M S R0 P SEEE == (PFA Lab)

7.3Decap JE ¥ f T &%
(Decap liquid crystal display observation)

o R XRMIEEME
(The chip surface indirect observation)
o (W& BEMEMNEASRIR RFHITLC
B2 UNESDIE A ) 3 = (To observe

the metallographic microscope can not
see the point Such as the failure
point caused by ESD)

M EErry= TR M
(IC before Power) ( IC after Power ), (IC increase Power)

Delta Confidential



Orvera kM HTRBE era o

7.4 ESDiIiA5ZE: (Electrostatic Discharge Test)

® HBM. MMPFh: B A i L AR O R
I8 1 i 7 L S5 A

( HBM, MM two kinds of electrostatic
discharge model . Reproduce the
failure Phenomenon caused by ESD
and Electrostatic rating of
devices )

. R LR
(ESD Simulator For Semiconductors)

MARKER( 244.800 mV  1.00000 uA ——) : MARKER( 177.800 mV 1.00000 uA -—-)

XfBJ TﬁﬁESDWIUﬁQEﬁEZIBCEO@E%N kb
belta Confidential (The ESD Test for the BJT)



Ovea M ATRBE era o
7.5 SEM/EDS

® HTHEEMEITREIN

(scanning electron microscope/elemental analysis)

Hitachi SU3500
Scanning Electron Microscope

AT RTAT €T

( Microstructure of ultra-thin surface ) i 275 s ety 540 (153 ) | ® e

T T T T T T T T T T
o 05 1 15 2z 25 3 35 4 45

Elements Analysis

Delta Confidential



Onea BB ARSLIRE (s7Lab)
1. 15 R IPi7 IR

(Solder Bar and Used Solder)
=t o0 Boa - &35 ol
(Alloy Composition Test)

e D i i

(Wetting Performance Test)
BRI

(Spread Test)

o Mzt ¥ - —

(Testing Standards ANSI IPC/J-STD-001; ANSI IPC/ J-STD-006; JIS Z3282...)
2. *E lfg 44 (Solder Wire)

BN1E55= = (Flux Content)
Y EA5 fWJ:F %€ (Residues Dryness)
ﬂm:)”il‘l’ﬂ.z (Splash Test)

SIS (Alloy Composition Test)
E)JXE??U 2853 = FARAZM (Flux Test)

it 47 ) (Testing Standards ANSI IPC/J-STD-006; ANSI IPC/J-STD-004; IPC-
TM-650; JIS Z3197;JIS Z3283...)

Delta Confidential
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Oneta 1B ARSI E (57Lab)

3.*%%%%’(Solder Paste)
- EEZE (Metal Content)
- #E (Viscosity)
« AR5 %I (Thixotropic index)
o HIKIKIE (Solder Ball Test)
- AR (Slump Test)
- SENEMIRYE (Wetting Test)
o iGP il 38 K FF FI BT i8] (Tack Test & Open Time)
- ¥ EZFIK (Spread Test)
- BEE A KZEEEN (Alloy Composition Test)
o BHIRFIER 2 EHAE M (Flux Test)
Mz #5EE Testing Standards ANSI IPC/J-STD-
005:ANSI IPC/J-STD-004; IPC-TM-650;
JIS Z3197; JIS Z3284..

26
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Onea BB ARSLIRE (s7Lab)
4.H)J*Eﬁ“(Flux)

2R [€ /i E (Density/Viscosity)

El{xAE = (Nonvolatile Content)

R (Spread Test)

SREBYTEIE (Residues Dryness)

E&{E (Acid Value)

«JKZEHUEEBPEER (Water Solution Resistance Test)

izt 47 ) (Testing Standards ANSI IPC/J-STD-004; IPC-TM-650; JIS Z3197; JIS Z3283
GB/T9491..

Delta Confidential



A NELTA

SRR ARSLWE (s7Lab)

5.7023 4 ol 4F MEMITL (component Solderability Test)

Description  Results
Fllenams

Wire 0.85mm  Wes0002 L0

Delta Confidential

Wetting Balance



Oneta 1B ARSI E (57Lab)

6%%7@*5& /IJ-"J 1‘t (lonic Contamination Test)

29
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Oneta 1B ARSI E (57Lab)

7?& HI-. j] iEIJ Eit(Shear Test & Pull Test)
THRE + B DASTSEHE RAA R B TR

(Function : The strength of the solder joint can be evaluated)

N -
A /

RCTEA N
‘ Sheur Pest & Pull Test

Delta Confidential



Onea BEZRENMSEWKZE (PMD Lab)

(t2rnoeraiirs) (Aumidity?)

(20 + 1.0)°C (50 + 15) %

BRI (Single
independent control )

v u | |

> 800 Ix Vc-DER

31
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32562 (PMD Lab)

] h# (Label): Germany WENZEL
M5 (Model) :  LH65

i UUNERSE

. (650X 750 X 500 ) mm
Measurlng range:

f& B (Precision) : (1.9+L,350) um, L unit: mm

KA SMEE, AR, TAMFSTERZ

S <t A <

Measurement AR LAR AR

type: All kinds of mold ,clip fixture,components
of products such as geometry size and
form size

32
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18 = (PMD Lab)

] K (Label): Mitutoyo

5 (Model) : QV-X606P1L-C

BTG

: (600X 650 X250) mm
Measuring range:

XY= (1.5+3L/1000) um

£ 5 (Procisi :
5 5 (Precision) 7 = (1.5+41./1000) nm

e SHEE. AR, TEMSTR

=AY s

Measurement ZJUARY

_— All kinds of mold, clip

ype: fixture ,components of products such
as geometry size

Delta Confidential



|SC38 2= (PMD Lab)

W=k rta = 3
AAELTA A = =2 1)

] h# (Label): The German Steinbichler

5 (Model) : COMETS5S

E‘\T\I[ S
N (200X 200 ) mm
Measuring range:
W
i 0.02mm
(Precision) :
=)L sy SRR, Wm TR
Measurement Body scan,
type: Reverse engineering

Delta Confidential



|SC38 2= (PMD Lab)

] h% (Label): Mitutoyo of Japan

HZ (Model) :  SV-C4100S4

EE

. 100 mm ( X axis)
Measuring range:

W ERE 2%\ #50utline linear displacement :
” . 1(0.8+0.01L) um
+ BE . b )
i piredden) FHEBEZA{\UTable rough linear
displacement:(0.05+1.5L/1000) pum

O Eit REHAEECERE
Measurement Surface roughness
type: Profile measurement

Delta Confidential



s£iE = (PMD Lab)

A E I RSt

Roundness measurement
test system

] (Label): The German Mahr

HZ (Model) : MarForm MMQ 400-2

Rl MRS

: (1to 250) mm
Measuring range:

(0.01+0.00025*H) pm

N B8 .
Fii % (Precision) H is the measurement height ( mm)

=AY HERE. EHEE. ROE. FiHE
Measurement type: Roundness,
cylindricity ,concentricity ,coaxiality

THN S A a5 |
FL L mel®

Delta Confidential



|SC38 2= (PMD Lab)

] R (Label): Trimos
-5 (Model) : VT 600
a2 Y [

: (0 to 600 ) mm
Measuring range:

(1.2+L/1000) pm

A . .
5 )% (Precision) L is the measurement height ( mm)

A BE. RERY; BHE

Measurement type: Height, diameter, depth,

Delta Confidential



|SC38 2= (PMD Lab)

W=k rta = 3
AlsELTA A = =2 1)

] hE (Label): Mester
H-Z (Model) : CMT4000
E.\‘n SH“

EU\U{B 50 KN
Measuring range:

& FE£ (Precision) - +0.5%

EBNRERZIAL. NEREE,; Eik
BE, (BKEE

Metal and plastic tensile, compressive
strength;

yield strength; elongation

/Bt
Measurement type:

Delta Confidential



£\ nELTA 15 0 Ak 55

O SLHNEZRE PO, DURHREE - ERIRINARSS

& 3P =N B AR SRR E

¢ —RAUBRERTRAAR _IXIN(CIEHRA).

#6200 B 8]
—f&H : 3 Days
Z=2% . 1Day

Delta Confidential
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A\ NELTA A B

ERS Lab: EBiE: (86)769-8663-9008 73415086/5087
132 f5150-2414-9066 mail: jakecoo.xie@deltaww.com
PFA Lab: EBiE: (86)769-8663-9008 73415068
2RiEm 159-9294-7308 #5083 mail: NICKLE.LIANG@DELTAWW.COM
ST Lab: EiF: (86)769-8663-9008 73415068
EFTEE 185-6611-4499 #5063 mail: XK.LIN@DELTAWW.COM
PMD Lab:E8i&: (86)769-8632-9008 73117093
&=/ %5:138-0927-2734 #7093 mail: ANGELISA.HUANG@DELTAWW.COM

40
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mailto:jakecoo.xie@deltaww.com
mailto:NICKLE.LIANG@DELTAWW.COM
mailto:XK.LIN@DELTAWW.COM

Smarter. Greener. Together.

Thank you!

To learn more about Delta, please visit www.deltaww.com. A AELA



