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Bvema 2.1 BEPPR RS

Raw material incoming and Wafer sawing(it Wafer auto test(;i';
store([F A1 HL AL - 667F) F4) FERHEIE)

5\

L Pre-soldering Soldering( Transfer Post Mold
(THIE) 154 ) Molding (it ) Cure(miREl{)
Auto solder Electrical Test/Marking(¥ 4 il

plating(E4 Byss) Trimming({Es53) SETET)

Lead forming (&l Final VIM Inspection (& OQC(H & fs
fEY) HERME) )
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Anera 2.1 Bridge Diode Manufacturing Process-1

Main Raw Material used in Bridge Diode
whET RN R R AR

#Dice ({5E) - Dice(Diode)kept in the space full of Nitrogen to Prevent be
oxidized 7t frEr{@fEIETC R RAV B ch DA 1E ¢ AL

#Lead Frame and Jumper ( fE24F: P96 )

“Soldering wafer({5 )
“+Molding compound (EEH1) ---—- epoxy (KfE)
3 s | e
ﬁﬁ I .. |
Dice(before cutting) Lead frame& Jumper g;ering wafer

5 (5T8IRT) HESR& Py

Delta Confidential



B nerra 2.1 Bridge Diode Manufacturing Process-2

Wafer mounting

Dice(before cutting)
Ly (STEYAT)

Dice in single piece after cutting Detail view

YISl &R RS e
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& nerra 2.1 Bridge Diode Manufacturing Process-3

This is a single dice after sawing, dimension
is about 2*2mm(for bridge diode}, through
the picture(section view), we can find the P
side is inflate , and N side is very flate,so it's
easy to perform the electrical auto test if the
auto test machine with the vibration rotator.

AR TR EED R RER - RS0
2*2mm &L 5 (R AT T aR ), G e e o B e T
AT LUEE] » PEIMY A » TINEIZFETE » fi5
A ST Rl B B MR R TT
LRk bgediprill oy

The related pictures are not available
now, in searching...

H A AR A 2. .

Auto test system B BflEZ &
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B nerra 2.1 Bridge Diode Manufacturing Process-4

Solder

Wafer P~ side
B2E
Pre-soldering
R
Dice w7 “N” side
i
Control Points ool

1)no loss in the _ .| S A EERIFCE R EUEER)
loading boat(Dice | S 2) i

or solder wafer

2)Temp profile 3) il
3)Gas flow rate B 4) {HE
4)Belt transfer FUHEE EE!;E

speed
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Lnera 2.1 Bridge Diode Manufacturing Process-5

R A= AR

8 pieces

vysy

Forming bridge

Put together in the diode

Iﬂﬂdiﬂg bhoat e BTy
|

e R i s

o0 | The control points refer

| to pre-soldering K

4 H | .
pieces ENMEIN R s T 2 T

P— Ffia
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& nera 2.1 Bridge Diode Manufacturing Process-6

Control points:

1)Mold chase
tempé&hot plate temp.

2)transfer time,clamp
pressure etc.

TR -

Microwave BeSEs=is

heater to ~} =i aia= S - 3R - B
pre-heat R B
ioass, 200 » BT -

compound
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A e
2.1 Bridge Diode Manufacturing Process-7

Control points: JRERS -
1)temperature profile 1) B R
2)curing time 2)E L

3)some parts need to 3 R e A

add filling N2 to prevent Nz IR R

oxidized

Post Mold Cure
rmE
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Ainerra 2.1 Bridge Diode Manufacturing Process-8

Solder plating

Control Points:

RS
1)Plating tank temp. ) ESERHE
2)Pre-treatment and !
post-treatment tank gﬁﬁﬂﬁ@ﬁ%
temp.
3)Plating bath %%§§¢ﬁmﬁ
ingredient etc.

Auto Plating system
E B R AT
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Lnerra 2.1 Bridge Diode Manufacturing Process-9

Trimming r
el |
Control points: The related pictures are e, -
1)Clamp Pressure not avaiiabie now, In ) R R T AR R
searching... s
2)Tooling status AT A -+ 452 2)E R IRSRERE
check |-||-“ T | 5 ¢ 19 3)ii

J)Die set cleaning
Auto trimming machine

BRI
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ABELTJZ.l Bridge Diode Manufacturing Process-10

Electrical test
and Marking

HE MR

TTHE
Control points: {2l -
1)Tester elec. %}E %ﬁ%ﬁﬁ
accuracy cyclely
check 2R SR EF
2)marking F

permanence etc. i

Electrical test and marking system

B 1 S o L R
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Anea 2.1 Bridge Diode Manufacturing Process-11

Delta Confidential

Lead forming(&
IR

OQC(:i ¥t

Final VIM
Inspection(fE#%H

Lead forming to meet customer’s
requirements,such as Kink etc.

ERRAES T WEE i RET R 2R a0
IRt

Check Mechanical property, such as marking
defects,molding defects, plating defects and

forming dimension

THEEEIME - R - R - BAIRTE
FH e

Sampling inspection, including electrical
test and mechanical visual inspection etc.

gmﬂﬁﬁﬁ-ﬂﬁﬂiﬁ%ﬂﬁﬁﬂﬁﬁﬁﬁ
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2.2.27 FFRATRI BN o Fse 2l

Si diode. Ge doide GaAs(ﬂEll (~&F) diode — F1F]

wh i 8 diode. [2i1#F 8% doide- 1“%7[%

5%3E diode. Z7#H doide %FL[ diode — ~ [EELE

5L diode. et doide F'ﬁ]ﬁ‘fd diode — H[3%= Special : fl|F $Ldiode

Ps : &% diode{=F Jﬂ/&[{j%&ﬁj”;‘i ljgg%g,g_[—glej I'i;%ﬁ?*%ﬁﬁt[ s
Rl TAE TR R R T TR [p PR e

3 Bl diodeF||" | diodefy T [y L FEp 2. S EY H PR
FISED I PR R
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Bver 9204 B BIESARES

~

(4

e w i =
N YE:J'E'\ = Iﬁ

(D EH=WEN, NMIAPRILL RS R X 2 PR E .

(2) JRaEn, NATHRIS RIS . BTIZANET10mm, FEIEE
BR, BEAR G| VAR RRIN TR AN L P RD o

(3) =MREARANHLEEN, MNIGHEEIEW, HERARNN, SEEALH
Mo FRRI, NIZMHRKF, URBEINET. ERBEBREIL T, A
TFHM T, LRI E 1

(D HH=WER, ZEEL, laliRalimxEmBlRERmiR, FH
AN EFEIT e A

(5) Tha =B NN 2 K EHES .
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AR (IFET)

R

Hh—
g

S 5

(a) N 18 & (b) P 4]

Rl -

L4

I

Tk
m

Bl 5-37  S5RGNNAE T AR R

-;-.'\;'“_‘1:__: <= What is MOS mearn ...?

MOS = Metal(:£ f)+Oxide(&t [*4)+Semiconductor (4 &)
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MOSFE TR

NMOSFET
(N if)

R

i &

IRl

T

PAls A

éﬁnaum
PMOSFET
(P i)
1=
i s R
.
N3l
B G
i e,
E i
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Enhanced VS Depletion

— o+ >1 IR VS Falh]
| | OO
Ves=10.7V /ﬁ o=

— S

it bt «%ﬁé Ips l

\ JllH

ﬂ.../FP' ‘)1%:/'3
pRlas ¥ >
| e- o — I | | | + e- -
— Vpp=+3.0V

Ugs > Ut (FEEEr— PR JJ {)Eﬂj‘ldsfﬁg%’
WJE, By g s PsEr I ke, P Ugs_opjﬁﬂjflgg
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o N TR 1 2 B (B 4T EIMOST)
TRV

2. BAREETR Ugs=0{E kLUds
ol i BR3P PR Ldss

L
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Ui Uss Ui Uss = >S4 r ya
3. LRI FEE (Ugs kLS|
) b) FERE MOS Bl A
(a) M3 R MOS E sk (b) Ron = Uds/Id

] 5-40 N ylgiiEtiR Al SFERE MOS B Re the

4. AP - Jupﬂif[r IR ) U O .
MOSHE | Sty oy * [ H

5. T3k, %WJ?E;‘*’EJ*UQSW”UH@%’P N dpvE=7,
On= Ald/ A Ugs (unit :
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&r  22311C 92 BIERE 2 Hidatasheet)

1.General description;
2.Feature;

3.P1in function description

4. AC and DC character

5.Typical application note

6.Package dimensions



@bELTII Wafer(:.4 ) manufacturing process

e PI < ORI P \CRg pl 1k T By i =

SIO, »
Si0, - f ?ﬁﬂ'
fi =

R= 0 *L/D*W B Uil . Hi HZig-zagho i,

PR WSRO TSR OB P S O
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ABELTA Wafer(:.4 ) manufacturing process

Method 1 :
11T T BT B RRUAE Y AL % R RT3 (RS
HEH(Ge) I EPETTBIBTEY % b % S KL T pUP-N-PRS HN-P-NEHTH].

HLG IR S
P -0 B N B

N i

- N
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ABELTA Wafer(:.4 ) manufacturing process

Method 2 :

(U F B PEI HNBIRIE S BT U,
e A sk 5 A 8 MG ALY B S R S

: N®—-—-—g E—®PN—§
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ABELTAI Wafer(:.4 ) manufacturing process

Method 3 :
P

R : % Rl f e A £ #«M”%@E‘E [ 1Lk (BB )V P (Wh) iy = W
AT E | S Uy 5 Fm eERal= S

L
s

P B R O (AT
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AISELTAI Wafer(:.4 ) manufacturing process

. 8i0, =k
N#AER i ; 5 |
| N N
T B . SN ey St s L

N <
l—_u-_,..._._k s J
A pe
SRS H T 4 - . R [EEEET1000% C
E ﬂ/g i 1000 C ,\E.L[ ?Z%@EFB FPEEy 18500,
§W§FE'F'J %ﬁé\l A e e NE] -,_’L;k B R e @%_F@L
H (AL . f:l?"%zﬁwgﬁﬁ e ns B
. SClangperann  + epn LSO,
WW@%&%% SR
e  —— 5 175 A Y
= / EIQJ'J\ E{;[‘I: [
AP E T RUERS - TR A U
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AISELTAI

Wafer(:.4 ) manufacturing process

Si0,

P Ly

PRI

RN SR s PREET
Y s IH“,-_ xT7=5 E—————
TR ee e ez O
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AISELTAI Wafer(:.4 ) manufacturing process

THIRE = 9115 0P A g B (S

o

N-l
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AISELTAI Wafer(:.4 ) manufacturing process

I PR PO e | CERlR o = i oS

& By

i TR

Gttt I
'5’/-///6/}////46&9}2
SUCIRHAY|

[R'A - FEEE R
B : ¥ B

)
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AISELTZI

Part 3 ﬂrﬁl*ﬁﬁ'ﬁ#lﬂﬁ’ﬁ?ﬁ%“]
LT AN R B

DC B
PFB‘IZ UHE

C( N@
4;: .cﬁ

Front side Back side
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A\ nera A EIRER H P B (531

iy 7 PR ] 7805(U1)ﬁ?‘“ AR JSVFji?’FIf AEGMCU(Micro
ontrol unit) (EELT | Sl IR < e

D1.D2.D3(= #fE) 7ZD1(Zener= Fyfl) Ul(7805AREMELIR).
QL(FF Féfi?# i),

DAfY (5 [RLE [ RV I L o B B SRR & SY4R.

= geee WO D2 & D3tiPolarity protection (Hyl:WEE)= Fyl H (=
7, ko T I RS L VR PR "l:%,ﬁf'i‘,pjfiﬁﬁ@ p
i = pIRERY

JIJFT&}',‘EJ,,EI ST Diver. F“[,EI_L_“IFI

= = ) FETRELIAS 7).
D2 & D3fivf T
Maximum average forward rectified current < E
(T FHBEA. Flﬁ’f L) ER3A. i—fsl J}[Jaﬂid‘k D2&D3F 1] = [, 8 80f T)=25°C
Maximim recurrent peak feverse voltage 3
(PRSI~ (EFE L 100V, 1 i REIT. 5 40
AR E?Dl(*%{’ﬁ%ﬁ[ﬁlll 13-11.71V) fEULEEE > ﬁ.;jm 20
i—jl‘fﬁﬁ'laﬁﬂ Ny E[LII'F'[ 7 . 9VHJEﬁffgj[ oy

L[r

’ 0 20 £ 6.0 a0 10

V|, INPUT YOLTAGE (V)
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A\ nera A EIRER H P B (531

01 {EJ[;LFE_‘}I%UE'{ I‘:"] AV I"E%ﬁ'r‘i TSP ™ HE E?ﬁUlJ‘ J ﬁ WV (&
%E{.Col ector current(%%@?ﬁﬁ)ﬁ%k

ff ﬁ'el ”%E%@fjﬁ’ﬁ ”f%ﬁiiélw il fﬁ\' & L_J "YPRTEYR2 - RGPV Pty
JI S SAAIRITTQIFV SR By e 2

QlF¥Base current (ﬁlﬁ[]?iﬁ;’r ) E5100mA . F%“F'Q‘—jl?fﬁjyﬁlfﬁﬁ'dﬁi?tﬁ@ £Y
51kOhm.

UIRIQ 8 PR VRV S 1 07 CBEA . 7805015
DI — "|‘_“
i 1=
- = = v [
i L R3)
= (805
MCURS [T fEey * e [ B B (FiehiUd(hal ] element) VoUTR= +—Jr0
Hall RLICER(F , SRl mastiion (= i B H EMORg L 1)
Sisk AP, [ RNCU TSR B3
= Cl0
(OR03
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A\ neLTa A EIRER H P B (531

= PR ORI

b SEBEER 1 £ Q2-5 Q6-9 Q12 Q1)) WAl = iy DA-DT .

MOSFETH! (%= £ }s=f FRFIRR AT, MCUFRUSUR I Z U HALL A [ ot # $FEE L1 L2 Lipwm L2pwm
R O VR AR RO R A B SRR RO [y 7 2 S B R % O [

3 ORI IR < 1T N0 [ BRI R L PSS 4 R IR
B DA-DTRHH v P PSR
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A\ nera A EIRER H P B (531

‘1]
RASMCLENF? | ] | 1

S PR ASHEES . ff0 2 [ZIPF EPR S (F F | Comparator (FHEHR) U3. =~ yfDO.
(AN E‘ﬁ%ﬁfmfﬁ”ﬁjﬁ?ﬁg“ .}?VE VRLIVAR m% 'R55(150mOhm) ! Pﬁugfﬁﬁ}g &di ?F? .}?vFquRzg HpU ST
At

5%620/(10000+620) = HiSVAREYE @@*&jy[ﬂiﬁfulﬁ JH', qu*j 34 MCUEJRAO/CIIN+ MCU#
F'Jﬁlfgpmﬁﬂfﬁﬁ Biﬁfﬂgﬁ’rph HH| 'J

1) A L R ORPI. S R RIS Mikpart 2577 1.
SRS U T S BRI [ oS s A
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AISELTA
Partd:

SMPS CKT BLOCK
— VBt Linear
n E G F i | Regulator [ T= -9V
. ; |
o IEI Lo 2 e 1 Cutput Bulk > L2
N Wl Powe — 112V
v = Converters > 15y
X'FM Mag-amp ~
Vee PV o 1 T |Regulator 3.3V
Controller s
Eeeulator
Loop
L )@z PG
W F&S-on
>5§Z s Protections
QOVIUV W FanC
QC/OP Fan - - sl
RCC oB ’9 Tk Speed FanM
Power | JU Control
Converter JEE SUsh
ZEM Eegulator ——>* +5Vsh
=" oy




AISELTA

ACIN

EMIVEL

T

F:';T-.l;lﬁl
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Input EMI Section
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AC Rectification Section
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PWM Switch Section
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MOSFET is a power switch component . When turning on , it has a

very low impedance , but it has very high impedance during turning
off . LCD snubber consisted of L1, D2, D3, Cl and C2 provides
maghetic reset so as to prevent transformer from saturation and
make MOSFET operate in it's safe area .

RC snubber made up of R3 and C3 can sorb instant overshoot energy
to protect rectifier
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Output Monitor Section
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Arnera Output Monitor Section

+5VSB

+5VSB

R2 PS_ON
R1 O—L%
R3 —l* c1 SGND R4 RS C2
IC1 SGND
+5V +12V 12V -5V
i~ -~ P i~

9 10 11 13 12 15

g
Y4
1 5
DNA1002
D1 8 4 6 7 14 1 o
R5 R6 l l |
= ANN—e— A NN = C4 _TCS + Cé6 RO . SGND > L5y
1 -% R7 l 1 D2 = C7

‘I_kfl_k/ C3 SGND SGND SGND !
o +5VSB SGND

SGND

Description : 1. Latch 2. SGND 3. PG 4. Tdon 5. Remote 6. Tdoff 7. DUV 8. Bsense
9.V5 10.v1i2 11.V-12 13.V-5 14.Rcrnt  15. Vref 16. Vcc

While VCC reaches to turn-on threshold voltage , VREF will rise up to 2.5V immediately . If
PS_ON is pressed down , Remote is drown low , and Latch will go low . At the time PWM
controller can drive MOSFET so that main power is turn on . But power good signal is still low .
Only after both Bsense and Tdon are more than 2.5 Volt , the signal will become high to 5 Volt .
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Failure Analysis
LIS




AISELTA Failure Analysis

Like most semiconductor components, perform a failure analysis on the
bridge diode usually follow below important steps:

B SHRE B R R W AR ) SR B

Step1, External Visual Investigation

WERL B

including confirm if cracks, Stained, Bent, Soldered, Chipped, Bubbles, etc.
ﬁ“@?sﬁfﬁ JBE S R S ﬁ%{ﬁ?}?Jin?$§§.

It’s unnecessary to destruct the component, so call it non-destructive

investigation.

ST I PRSI SR ORI
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AISELTA Failure Analysis

Step2, Electrical test
HER2 - FIEIR
Including confirm if the electrical parameters within the specification.
ERER BN R .

Like step1, this is also an non-destructive investigation. Usually, the
following instruments will be adopted to perform the analysis in this step.

FUTRA- R SRR - R IRS I R i

T AL
[, | T - ' | F
Digital 1 adl | | | ‘ - Curve
Tester | T j 2 2o Tracer
IR/IF testing VIl electrical Characteristics curve
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AhELTA Failure Analysis

Step3, inner-construction investigation
WERS [ RS
a, X-ray Imaging Penetration investigation
X5 i B S )

It is also an non-destructive investigation.

Inner-construction through X-
ray Imaging

X-ray Imaging system
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AISELTA Failure Analysis

b, micro-sectioning analysis ﬁﬂﬁ'l%@ﬁ}ﬁ
This is a destructive investigation

AL AORLIRIERYS) {7

Cross-Section, Grinder/Cutter

ﬁiﬁﬁgjﬁ@@#ﬁjij PP L Ffﬁﬂrt 173 v
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A‘QBELTA Failure Analysis

¢, Decapsulation analysis. Use wet chemical to remove the molding but make
sure no destroying on the inner construction, such as wire-bonding, dice etc.
especially the area you want to focus on . H2So4 and HNO3 and their
compounds are usually adopted to used on decapsulation.

A ARFE AR FRA R EVRID TR FOBEIAOR (H el T FRHRED g - I

Y s R P s B (R e R
5 [ Decappy 73 A I ©

-
E Nl

Decapsulation working plate
Decap ~ (=T ’F'}
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AISELTA Failure Analysis

d, Optical Microscopy imaging and SEM(Scan Electron Microscopy) imaging
S SRS O o B

The specimens after decapsulation or cross section grinding can be

performed inner construction investigation by optical imaging and SEM
imaging.

ﬁigaﬂHDecapﬁ&%p e R | ﬁgﬁiéﬁf%?%kﬂl E petnik ?f,{?}[ﬁgu@(\gl

Optical microscopy,usually 10~500 magnification

K EERIES lﬁjls[ B Ef:.—:10~500|3F’,ﬁ N}
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AI&ELTA Failure Analysis

SEM imaging system, up to x10K magnification
SEM 5% it 77k - F,J{JEXNKFKJW“‘\E‘}['@
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ABELTA Failure Analysis

SE 13-Nov-01

Some pictures got from the microscopy
imaging, from these pictures, the inner
construction of the DUIs(device under
investigation) appear very clearly, easy for
probing.

SERL B [ W~ A S R
RS s R e |
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Reliability Test
F:H?E’ 1481 e
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A NELTA Reliability Test

a, short term reliability test

Test Item Frequency Life Time Condition
¢ Temp cycling Weekly 30 Cycles -55C / +150C / 30min
¢ HTRB Weekly 24Hrs. 80% Vr / Max Tj
¢ Solder Dip Weekly 260C x 10 Sec
¢
¢ Forward Surge Monthly Rated IFSM
¢ Pressure Cooker bi-weekly 24Hrs 121C / 15 Psig
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A DELTA

Reliability Test

b, long term reliability test

Test Item

OP Life

HTRB

High Temp Storage
Low Temp Storage
Shelf Life

Humidity
Pressure Cooker
Temp Cycling
Thermal Shock
Salt Spray

Bend Test
Terminal Strength
Pull Test

Life Time

1000 hrs.
1000 hrs.
1000 hrs.
1000 hrs.
2 months

1000 hrs.
96
1000 Cycles
30 Cycles
48 hrs.
3 times
60 sec.

15 or 30 sec.

Condition

Rated Vr/ IF / Temp
80%VR | MaxTj
150° / 175°
- 55’
25°

85% RH / 85°
121°/ 15 Psig

- 55/ +150° / 30 min.

0°/100°/ 5 min
35C / 5% Salt

1Lb./ 2 Lb. / 90 Deg.

2.2 Lb.
12 Lb. or 20 Lb.
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@l&ELTA Reliability Test

Main instruments used in reliability t(

H I TR IR PV RV R

M —.
B e o ' =mmm )y

DC SOURCE it frif

Chamber
BURE AT

Electronic Load F-f—J EIE
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THANKS!

Q&A





