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ABSTRACT

This research suggests about diode assembling in present, which has sawing
process, soldering process, etching process, coating process, and testing process
respectively. In diode manufacturing, it's found some products that couldn't pass the
quality control, because they had some weak characteristics such as over-leakage
current, bubble at contact of Slug and Dice. In addition, Ringing Round was found in |-V
characteristic. These problems were cause of rejected work.

Thesis presents about solving these problems that we observed. First, the
samples were added with one solder plate for decreasing bubble. Furthermore, some
problems about Difference Voltage Reverse (DVR) and low breakdown voltage were
solved by change etching time. From experiment, etching process was important

process in Cell rectifier diode manufacturing.
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2.1 sagdudaszuInlansuasasnennhslnvlugauas
o4 <) o P ' o o o a
2.11.1 nsdinWandunuaslane g4, falaanin g, vasarsnasniain
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° a = |¢J [ ol ] - & [ :‘r ‘I' L4 :‘4
WITUAN E azagiseausingy stiumesizedlans £, sl diavhansvieasun
dudaiuaziinsdaemlssanmslasdidnasauainfulanzazindeuiidnluseduansia

o ° .. | a’: $ o d' % - ~r -./ P [
punatini Aeliinatszquaniidulonzufionsesduda aunssiatanazausaninueu

¥
[ =l o

v ]
seAueflvasiuiiansagissiumaaiu nezuaqrsrassesdudadudud  aneh

u

1 []
o o

wWwnasauanlansiiedeundrludasauarsnefinaiiad  asifianissansaluy
(Recombine) seminBidnmsen Nulaaluaisiednialiainuinnioduna nlitaaly
- -l!'nl ] o 3 e -
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(2.34)
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uararaidauinudlu I=GV (2.35)
T G= oizi (2.36)

2l G gniunds *Annania’ wie Conductance fmiaenflula (0 )

Yy o Y o Y . a o~ o o o
mn'mum'lu R ABAINAMUNIY (Resistance) LLa:umLﬂudounaummmwmmuu

1 1L
R=—=—Z (2.37)
G o4
a L
Y30 R=p= (2.38)
A
Inefi R AaAausinumiy Smisediulesiy (Q)
AMduaNNIe (2.37) @eninilidn
14
I=— (2.39)
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sadluaunisifaniuimungaeddeinlned R Aepudmauiimioaulay
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2.14 puanlaneivihaaalaveninuiaualung
« Slug
Au > <— Metal Contact
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<l < a
U9 2.21 msdsznevdalanzlalasaiia Cell
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nszuauMslsznauwazdan i i hun1saan
lotaniasgiin Cell luansiunssu

\ k"
nsruaunen@anlalentiian CELL f1y1sausnnssuqunisuanlavanus 6
o ) - -l o 1 d"
NTHARIALUARTNTEUIUNTNARNGIF 1T

NITUUNITHARN 1. NFLUIUNITHALLY (Sawing)

nicuud

NFLLIUNITHAAT 2. NTLUIUNNINNAMNATANAULLTRARU (Cleaning Dice)

= d‘ ] ." .
NITUIUMTNARY 3. NTEUIUNITURRIMAINEUAEAY (Soldering)
NIEUIUNTHARN 4. NTTUUNTIATAARY (Etching)

- dl < .

NITUIUNIFHART 5. NTELANITIARDY (Coating)

a d ¢
NITUIUNITNARAN 6. NTTUIUNITVNARDL (Testing)

3.1 NTTUIUMITANLEN (Sawing)

WuNsLu RN uTa AR BB NN AR I LARINIUIARINATELIUNITHAR

A9199 3.1 MA18e3AGAL 17in Cell Rectifier Diode (CRD)

2UaTey | ETCHING DICE SLUG SOLDER
CRD. (sec) e (mil) 4uA (mil) (N9), (), (grumai)
3A 2.30 u¥ 88 * 88 125*20 / 156 * 240 ,0.05, 280
15
S5 A 3w 108 * 108 156*20 / 186" 2.80 ,0.05, 310
15
8 A 4 U 134 * 134 190*20 / 215* 3.30 ,0.05, 310
15
18 A 4.30 W 150 * 150 215*20 /] 244 * 40 ,0.05, 280
15
25A 5 uh 184 HEX 215*20 /1 244~ 46 ,0.05, 280
15

132 = 25.4 mm, 1 mil = 0.001 13 %8 = 0.0253 mm, 1 Foot =304.8 mm.
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3.2 NFTUIUMSINANNELAIATUUBARAY (Cleaning Dice)
dhunszuaunsivinAazenaEuafaniitees DICE fawinlihianns Soldering
Tagnsruaunsinaiiionnn 8 dunauseselalil
1. ngannendeldlunisdraineanazens Dice §al
HAEMO — SAL N.S (120 Gs): DI Water (20 Lit)
HAEMO-SOL fingaiuda + 1 (65°C) 8151491 1:2 Ultrasonic ({41281 15 Wi
&ratin DI figrungdl 65°C aunuavias
1 Dice utin DI ﬁqmmﬁ 65°C u&2%1n1s Ultrasonic flwiasn 5 uni
&radanin DI 1 Ak
&nadae Acetone 1A%

111 Dice Wil Acetone Wa9%9117 Ultrasonic 1981 5 1%

©® N o o »~ w0 N

aUNYIUYH 60 °C 1uant 30 wai

' o 3
3.3 NTTUMUNITURBULINRIUNUALNI (Soldering)
nITUUNITURMUaUEUALAD - iTunszuaunsdmFuR v e Ik uasia
waauaraeialans (Slug) Bafedt Dice 1MN199719TRITUADUANINRDNIMAIULY

L J—< 8
Azia uanalARagLin 3

d o 1 o '
gﬂ'n 3.2 ANHOULNITINUNUARNAILUULEY Boat
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000060

O Xexay |

g1 3.3 Anmauznnsnausiunzitasuusuadnluwsy Boat

< ~ " 8 - - q
71 3.4 anwurna29ueiU Dice aduuwHuAzAn luusu Boat

& '
3.3.1 FuABUNIFINTUNUABUNTTUIUMS Soldering
:4, 14 J - 1
Tuiupauilisnaunsanaadiudounimanaraiva lidnlauanslésaga 3.5

-l o 4 '
719 3.5 nwiRT19N19INTUIUABUNTELIIUNAS Soldering

3.3.2 e lunsEuauns Soldering

wnildlunsruaunsusemaduiuazia azuannizasuauesniiiy 6 dau Auans

lugilii 3.6
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wndaudt | wndoudt | wndaud | wndoudt | wndaui | wndoud
1. 2. 3; 4, 5. 6.
Flow N, Flow N, Flow N, Flow N, Flow N, Flow water
150 C.F/H | 200 C.F/H | 200 C.F/H | 200 C.F/H | 175 C.F/H 300 L/H
Temp Temp Temp Temp Temp Temp
460 °C 480 °C 480 °C 450 °C 460 °C 40 °cC

al ° o ° a P '
U9 3.6 MeiuuRERgINTT Flow N, uazimuagauuqiieesin Soldering luusiazdau

W1 Soldering #9u7 1. §UUMYNN 460°C M3 Flow N, ludhisn 150 C.F/H

D

11 Soldering #9ufi 2. oumgiN 480°C ¥1an1s Flow N, luding 200 C.F/H

11 Soldering daufl 3. 9ruugiR 480°C fianas Flow N, sz 200 C.FH

- aal o o
\R1 Soldering &au¥ 4. §EIMQNN 450°C ¥n"3 Flow N, ludms1 200 C.FH

= a
WA Soldering @4% 5. §RUNAN

9 440

°C ¥ian13 Flow N, uémsn 175 C.F/H

A1 Soldering Al 6. grungiil 40°C. #n"e Flow Water Wigs 300 L/ H it

v 9 o y - - =y
i‘:ﬂ’mm’m?ﬂu'lﬂﬂuuﬂu Boat l“ﬂﬂﬂﬂ'l']uﬁuluau@'\u UWARTIHANTUNTTLIUNITUADN

1 Y o J
wausiunzifwandlugiin 3.7

<l " | ' [l o
z‘lJVI 3.7 a7 Diode cell uﬂ'amunsxmummaaummuuumzm (Soldering)

3.4 nsTUUNITNATAAAY (Etching)

¥
wWunsruaunisinra U893 U LER ABUNAIRINHIUNTLUIUNTH AL nNITuUIU

NITNRANINRIUNURALA

1
o

. s‘ o a aa '
(Soldering) NIUWAANBNINITALYNTDITUINUTARRUGFENGN

“Dice” Ineifidunaussialilil

dumauN 1. Mix Acid
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HNO, + HF + CH,COOH + H,50, luaan 5 wiw
Funaud 2. Cleaning

H,0, + H,PO, + H,0(50°C) Wuasn 40 i
dumaun 3. in Slug

NH,OH + H,0, + H,0 Whiar 10 Fuw
:” lﬂ. v )
TuRaUN 4. AA5AN

Y1n1¢ Ultrasonic #ing DI Whinar 10 wi (2 aR)
:’/ ﬂﬂl ° bz‘ ] a t:
Tunauh 5. M ldinisingunu

7115 Ultrasonic #atl IPA whawan 10w
: dl ° vt " 3 ::
dunaun 6. Ml liinisingueu

MMNsUT IPA Wunar 2w
dupaun 7. auguauliwis

auFwmigmi 75 avAngades 1Wuna 30w

3.5 nsruUnNIstAaay (Coating)
Hlunszuaunasiadeiueuiiietlesiunatesaurniifiniasin19a @ nnsay
nsxlandanansenseld Seuiummmilitinsrueiluiunulneifuneunineiey
Fasielal
Fumeui 1. mMmeandatay
YhFalAuies nuanruBNTesds st ndniaTansfudatans
Fumeud 2. nslanaseinid
ﬁﬁ%uﬁu'?;chum‘:mumwaamumLtdumzﬁcumﬁﬁﬁqmtyﬁmﬂﬁ 76 Torr
Junan 1 Falua
Fumeudi 3. vliaaTaudnRaf T
ﬂuﬁqmuqﬁﬁiw (Soft-Baking) 120 aaruadaa Whiaan 2 Falue

:" ﬂl' o Jen g o L 4 o
duRaun 4. M IFTalANLIFILATLINATN

auguuu)ii 220 saraades uean 12 4aTue uanaldiogly 3.8
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4
12 lang

(Slug)

d o - i 1 -
51 3.8 dnworlalasatin CELL NHunszLIIUNIINER

3.6 nszuMUNIINAARLU (Testing)
{lunszuaunismeseuananBasdlalaaiilftnunszuaunisudnie ¥l danm
wms g ety TntiazWieasilanasaydssal
1. \#iR9 TVR-600 (Auto Test) imtiflusnusadulntiiasineg, Sam (Short), usediusin
NANIATFI (Vy-Low) UAZHAFNIBIUNAURBIAMIIAIY Reverse Bias (DVR) Fagild 3.9
2. 1A3EA DC-Digital Tester VWi idaen IR 189 Power Diode 1y ringing Round
Wuduuanglfiazldi 3.10

q1l7 3.10 (#7849 DC-Digital Tester
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3.7 Yap\dlunsednlalaniifstiia CELL

3.7.1 Dice
] - J ° 1 1 o
Aaududanaunldninisakresensanuasiiuliuudalnedinisunsgansidandann

5 o ] - o o [l 4 ° o 5 °
PUAZUUHUTRARUNIINIIAARTNIUIA Tnmmmmuﬂuvmzmmmnuuﬁzﬁ’mmﬁqﬁq

] o o J
mnauiidenszua ezl deudosduendugi 3.11

o . o
71 3.11 dnweuzuriu Dice MunszUINIT Sawing

R y
INN1sATIAgauAnaNTRIBUNY Dice Mirsnainlswaulanldirses x-ray
> o
Spectrum Aanamslugiln 3.12

Counts (29/8/03 13:42)

M e ¥
0
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5.11 mmnamutﬂmﬁmﬂ'\ﬁ‘ﬂa High leakage current after baking
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1. Baking 220 °C 1 Hrs

2. Baking 220 °C 10 Hrs
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Production Procedure (Simultaneous Diffusion)

BLETE (FELH)

Wafer Cross Section: “x—/\B&E(( 1))

Nickel Plating (Ni7¥)

S 3s 2 s s smssvII3t AN emsesssamsnssssaan

T %

Procedure Description

+150/Lot Wafer for Zener diodes must be

Lot classified according to their ranks.

Correction|Value of resistance are fixed (Break

1 HEIER GEARWEVB(V2)ERDD

nyMRARL
Phosphorus is diffused in order to form N+

Diffusion |layer on one side of wafer and boron is diffused
in order to form P+ layer on the other side of it

2 |HRR WRFENWRFEI-nEBOSAND

 (PNESEBRTD)
YU AYRATEBSENR
#OvhtAY Q&filﬁﬁ BIcEd
* The surfaces of wa are roughen with
abrasives.
Plating T IAMREH TI-NDOBEESE
* 1St Plating (—Xis3)
3 |EE * The surfaces of wafers are alloyed with nickel.
Yus=(NiESID &R B{E)
* 2 nd Plating (ZXKis%)
* Screen Printing * Screen patterns are printed
on N sides of wafers.
Etching ~EIRI N+RICEEME STV ERIRITS
+Adhesion: P"sides of wafers are adhensed with
4 |44R anti—acids wax.
R EEE EERRIETIATRETS
+Etching: Wafers are etched with mixed Acids.
542 BETIMRTD
(The portions without print patterns are melted with
mixed acids. ) (IBIAS— DV EBSHET D)
+Cleaning® Ink and wax are eliminated.
R A IIAERET
+Sampling inspection of each lot (Appearance, Function)
Inspectiof -m/MAER(MVR., FiT)

5 |BRE Ve Forward Voltagetfix@RERT)
Va(Vz)  Breakdown Voltage(@ Sa#RE)
trr Reverse Recovery time

GRS B N)
Hsmpmem *Products are shipped to subcontractors and
6 | subsidiaries for assembly.
HMITTR~HETS
Assembly
7 |[#3T
Home Appliances : Color televisions, VTRs, Radios
Uses| -Office Automation Equipments: : PCs, Facsimiles, Copiers
-Industrial Equipments: Production Facilities
-Automobiles: Automotive Electrical Components

mixed acids
SIARGRE TS

Chip(#47°)

P-N
Junction

(PNIES)

BEWB :FUE VTR, 3%F
OA{MS N, 77953, EE
ERims ERRR—B

{3 H=] %

< ' I3
21.'”9 Flowchart n?ZUQuﬂﬁ?ﬂgﬁﬁ?ﬂﬂﬂﬂ ﬁ' 2} 7} 1uqnﬂ’1uﬂ??u
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Production Procedure (Diffusion)

BETHE (SPOME)

Wafer Cross Section: %z—/\BFfi(>")2>)

[Procedure Description
+150/Lor100/Lot Wafer Cross Section
Lot +value of resistance and thick make reference to test
Correction |data Inspection of each wafers appearance
1
OyhERL +150. 100/#2/Lot
3 AN PN |
*Phosphorus is diffused in order to form N+ layer
N+Diffusion |on both side of wafer
2
HER WRFE-AREASAND
YA AYRA IS IENR
*N+layer on one side of water is removed and ground
Plain grinding | (In order to diffused phosphorus)
3
A YRFDAS>TOBARONTBETHBLRET S
(RELTEI A IVEEKTSE)
*Boron is diffused in order to form P+layer on the same
P+Diffusion |side of it
4
FRFER-NEEHSAND
P+ FOUAAYRA RS P RITED
Gold or platinum is diffused in order to secure function
Life time killer |trr on the wafer (P-N junction)
5 |Diffusion
347544 P—NESNERERI-AICTrHEREDS
5Lk 1254734 L3 5-E B TS
- The surfaces of wafers are roughen with
abrasives.
Plating * T3 TR-nORBE HE
6 =1 St Plating (—Xi»%)
BE * The surfaces of wafers are alloyed with nickel.
“YA-NESIN AR
* 2 nd Plating (Zskir$)
* Screen Printing : Screen patterns are printed on
N sides of wafers.
Etching CEIR NeTHICHMRIE A TAS-UEEIRNT S
-Adhesion: P"sides of wafers are adhensed with
7 |542 lanti—acids wax.
SR EEC IERRIEIATRNT S
-Etching: Wafers are etched with mixed Acids.
Y42 RRTY(ATE
(The portions without print patterns are melted with
mixed acids. ) (BVBIA "S- DAY BT HIEITS)
*Cleaning: Ink and wax are eliminated.
R {54 IIIEMET S
-Sampling inspeetion of each lot (Appearance, Function)
Inspection ‘MR, WD
8 |&®% Ve Forward VoltageOR M RERT)
Va(V;)  Breakdown Voltage@nmmRe
trr Reverse Recovery time
GEX @S e nn)
Ship *Prod are shipped to subcontractors and
9 (W subsidiaries for assembly.
AITIRAHETD
Assembly
10 |M3IT
*Home Appﬁama : Color televisions, VTRs, Radios
Uses| -Office A tion Equipments:: PCs, Facsimiles, Cop
+Industrial Equipments: Production Facilities
-Automobiles: Automotive Electrical Components

P-N
Junction

(PNIES)

REWS :FUE, VTR, 3%
oA AL 7T, MR
ERAN ERRN—-R

im B0

< ! =3
7UN10. Flowchart nszuaunisainesensie Ai- 1By lugaavnssy
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