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Project Title
DEVELOPMENT OF ASSEMBLY PROCESS FOR
CELL RECTIFIER DIODE
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Mr. Ongarge Buachoung 46015289

Assoc.Prof.Dr. Wisut Titiroongruang
{ Project Advisor )

ABSTRACT

This project presents the diode assembly process in industry. At present time,
this process is composed of sawing process, soldering process, etching process,
coating process and testing process. But some products from the process do not pass
the standard characteristics because of leakage current, gap and bubble at contact
between dice and metal joint, unexpected I-V characteristics, the ringing round and IR
digital.

So, this project will study the problem in the assembly process to decrease the
failure of products from the process.
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laleamderiia Cell lugamvinssu
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n3zUAUMIHAR 1 Jaawriia CELL 1015000nNsSUIUMTHARA IR 11911 6 NST1IUNTT
=y L -~ o4 W 1 ;
Han TaguAasNIZIIUMIHARLAIRD 1T
ATTUIUMIHEATR 1 NTZUIUNTAALUAY (Sawing)
ATZUIUNTHAAN 2 NFTUINMITMATIUAZDIAUAUYARDY (Cleaning Dice)
ATEUIUAISTHARN 3 NTLUIUNTTHABIHANIHUAZ AT (Soldering)
ATZUIUNITHANT 4 ATZUIUMTARINUTAADY (Etching)
ATLUIUATTHAAN 5 NTTVIUNMTAADY (Coating)

ATLUIUMTHARR 6 NTLVIUNMITNATDY (Testing)

3.1 AFEUIUNIAAUHYU
unseuIUMTIENEAAoUMIMaAlH 1A LUNARINATEVIUNTTHAR

@15190 3.1 YUIAVDLIARAY Hila Cell Rectifier Diode (CRD)

¥1pue | ETCHING DICE SLUG SOLDER
CRD. (sec) UUIA (mil) YUIA (mil) (M1),(Mu) (gungi)
3A 2.30 W B8 * 88 125 %20 / 156 * 15 240,005 , 280
5A 3 UM 108 * 108 | 156*20 / 186 * 15 2.80 ,0.05 , 310
8 A 4410 134 * 134 | 190*20 / 215* 15 330 ,0.05 , 310
18 A 4.30 17 150 * 150 | 215*20 / 244 * 15 4.0 ,0.05 , 280
25A 5w IB4 HEX | 215%20 / 244 %15 46 ,0.05 , 280

117 = 25.4 mm, 1 mil = 0,001 3 ¥150 = 0.0253 mm, 1 Foot =304.8 mm.
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3.2 PIZINUMMANNAZ AN HTANH
WunszanumstmianuazeinuInaRmiives DICE neutilihinig Soldering Tay
W -4 a.‘tj 3 ar 1 -dJJ
A52UIUNTIAINIHLA 8 TunaudIas Tl
¥ 1 »
1. wawihenie 1o lumadieimnuas01a Dice Aall
HAEMO — SOL N.S (120 Gs): DI Water (20 Lit)
2. HAEMO-SOL fineranida + 11 (65°C) 8@31891 1:2 Ultrasonic (uian 15 uif

¥ o o = 9
3. 419111 DI Aguvni 65°C anuanoa

3
af

4. 411 Dice 1111 DI Hauvigil 65°C u#3¥1m5 Ultrasonic il 5wl
F »
5. 219828111 DI 1 A5 9
v 5
6. 01998 Acetone 1 AT
o . v Y o £ o] =
7. U1 Dice Llﬁlfﬂlu Acctone LAININIT Ultrasonic nJunm S5UIMN

8. puRgmngh 60 °C 1l 30 1

' a
L3I NZUIHATIHADUHDINHUAZND
1 M o o w oo 9 oA ¥ <
ATEUIUMIHABIMAINHUAZN Y WunszuIumIdm s wimihmne ldunuaznmasy
¥ k4 '
azawi i lave (Sl I8AANY Dice  TUMINIFUNUNDUNIHABUHAIAUALA)

uaaeladagili 3

51U 3.1 dnuaiziiy Boat

51 3.2 AnmazmanaHUEENaULLHY Boat



51 3.4 AnHmsn1310HY Dice AIUHUAUAEHA 1UIAY Boat

3.3.1 4UNBUMIINIUITUABHMS Soldering
u’: Y ] ar ! 1 [ 1
Tudunenistannsonasiudonmanananeliid o Iddwladegila 3.5

] g Solder

Dicc e ————

1 L4
314 3.5 MNAAVINITIRBUIUABUATZUIUNIT Soldering

3.3.2 il lunsvaska Az (Soldering) aznamiuniving 6 dIu

1A Soldering @R 1. gamiN 460°C

L.

111 Soldering d3uf 2. gUMIIN 480°C

11 Soldering #2171 3. gauviln 480°C

k]

11 Soldering §217 4. gUHYIN 450°C

a
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171 Soldering @2UM 5. gairiniin 440°C

11 Soldering AN 6. @I 40°C

3.3.3 M7 Flow Nitrogen
delildiEn Oxide Tuvaizivhns IdnudoufusuuEenefims Flow i
1. 81A15 Flow Nitrogen 148AT1871 150 mm/min. Tasuen ludauf |
2. #1171 Flow Nitrogen 118@3187U 200 mm/min. TR um ludui 2
3. #1015 Flow Nitrogen T4&A5187U 200 mm/min. e ludnd 3
4. $1M13 Flow Nitrogen Tu8a31931 170 mm/min. TS mm udaud 4
5. 117713 Flow Nitrogen 1ud@31a74 200 mm/min. Tdsua ludui s
6. M3 Flow Water ifin3zanonuiouldiuusiy Boat itoannudonly

@ ] r [l
Fuau nazdiodunszums vasumaludunzmawaaalugi 3.6

51 3.6 2 Diode cell HOFIUNSTUIUNITHADUINAWNUAL] (Soldering)

1 o
3.4 NIZUIUMIHAURUFANDY
dunszuaunistaududan ey RRIUNTLUIUNITAAUHUDSNNIDER BN NYIINS
1 1 ] ¥
HABUIHAIAUAZ AT (Soldering) 523 1B sudunzianeta Inamaauiiudi Tanedu
¥ 1 v
¥ 1any vin T 1difamsFea (Short) uazdhinisauyuvoHUFAADUNAIUATZLIUNIIAR
) A oA v = ﬂ]: a ot dy
uHunTaiFon Dice HTunousne 1l
JUADUN 1 Mix Acid
HNO,+ HF + CH,COOH + H,80,  dlunm 5 wif
YUADUAN 2 Cleaning
O 4 = =t
H,0, + H,PO, + H,0(50°C) Wunar 40 i
Juaaui 3 1n Sug

NH,OH + H,0, + H,0 Junar 10 Fund



28

Fuaoud 4 rvasnd
¥
#1115 Ultrasonic A8 DI dunar 10 Wil (2 a5
g = [ ﬂr'nyh 1 oy c?.
dupouhn 5 Ml lumzaniuau
o . 3 =t
111113 Ultrasonic A28 TPA Funm 10 wn
cl 3 b :} 1 = :
Fumenit 6 wildh lime ey
o ] o) r=1
AIN9LY IPA Wunan 2w
¥ A Iy Y,
FUADUN 7 DB AL

u:? ~ = s oy 1
DUTUNTHUNGUNNH T5 partrImed 118130 Wi

F— |
3.5 pIZUIUMSIAneY
= 4 L] g " Y a
Fuaszuumnadsusurwretesduauuudman Wi Tuldnse Taadruusinm
] P & ) o Pt @ c? = 3 VR | -:r
sooi0 14 Geazitlummailiinszuasa lusuannlduaoudne 10l
¥ 1
TUADBUN 1 NITHUDATD LAY
o =xay o o N r v 9 i 3 o n’f,
11178 lnusuwes veeaadusudossnadudeszuinds lavenuda lavs
g P ;
Funauh 2 s lavesorme

¥ T ’ »
thFunuirunszuIuMInastmauaz g anmed 76 Tor Wua

U o4

1 92114

» v
duaoun 3 M maiﬂuﬂﬂﬂﬂﬂmmm

hi

pUNgUNNIAI (Sofi-Baking) 120 sriasaiiye unar 2 #1Tus

q

p

wrﬁmum 4 "ﬁﬂ‘ﬁ’ Tﬂmwamuammﬁuﬂ

=

o = o a o P2
pURgmmnil 220 neersades dunat 12 93109 vemalddegn 3.7

a u

M
1 1lany

(Slug}

%2 lan

51l# 3.7 dnwniz laTeawiia CELL ArLnTZUIUMTHAR
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3.6 AIZUIUMINAADY
Wunssvaumanageuauauidunslaleanldiunszurumndmie i lda

in v o 1 ; o ¥
ang i iddmuedn TasevzlfinTosilonaaoudade il

1

1. 19583 TVR-600 (Auto Test) il iugnusanu lulihe139, Foa (Short), ussaudndi

¥

] Y 1 3/ . 9} o
WNIFIV (V, Low) UBE RAATIUDITIAUNDIAINIIAIY Reverse Bias (DVR) uera s ladag1ln

a

3R
Y

4 . o . . 9 o {
2. 11504 Curve tracer high volt VIHEAgns 1 1V-Characteristics ieaa 1Rz 3.9

a

3.1A504 DC-Digital Tester TN IanT IR ¥a9 Power Diode 9 Ringing Round g

uaalAdegili 3.10

314 3.10 11309 DC-Digital Tester
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3.7 Yagildlumswdalaleamdsriia CELL

1.7.1 Diice

]
=

& 1 oAaa Y o 3 - = ¥ ¥ ] ’ - [
ﬂﬂltﬂuﬂﬁaﬂﬂuwulﬂﬂ"lﬂﬁ'cT‘i'Nﬁ“e]Uﬂ”ﬂWl,mmﬂ‘ull’JLL!!.ﬁ’JIﬂU’Jﬁﬂ']‘iLLWﬁ’d’limﬂﬂﬁd

Y

b7 v ¥
Mntuszy AU FIaouuInITdanutuie TavruiaueduruniziImIAnt uIzADY

o A & d{‘ a1 = o U ¥ 5 [ P
Ailshanuanuidenszud Aazih i Fonudwdwaadluzii 3.1

31l 3.11 FnuoizusY Dice AMWNTEUINAT Sawing

3/

1INNTIATIIADURMANTIAYDLHY Dice Tiw19 1015991 Tar1H1AT09 x-ray Spectrum

Y o
aaaaslugdi 3.2
Operator : praigom
Client : F/A LAB
ol ; contam
nis {20/6/03 13:42)

Caul

ill E
il (€ ) ‘
q J(

f] ;nurl‘r(‘ ‘ IFJ_\W_J'&EUJ: TE\L‘\,-,r,h\,i""‘ﬂ,,‘,&._u,.,

B

L AR B Bl o BN BN G e R
1 2 3
Energy (ke\)

0
] 9
gﬂ‘ﬁ 3.12 n71WMTYA%U Dice A2y X-ray Spectrum

o 1 . 3 =) = 1ed e d 1 W :‘?
inﬂ;i“l.l'ﬂ 3.12 WU Dice uullﬁ1'ijﬂﬁ$lﬂflBUBQGBQHﬂﬂﬂﬂﬁgﬂﬂﬂﬂlﬂ\iﬁ'lﬂﬂ'ﬁ"]ﬂ\‘lu
C (Carbon) = 7.97 Y%
1.46 %

Ne (Neon)

P (Phosphorus) 4.65 %

Ni (Nikel) = 85.91%
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3.7.2 Shug
= ] =y [ o iy ] e 3 o
sourn Tanzidnsasiduuiutenaudng Tasamniavesuiy sig Afe iy

W 1 []
2 lanziednlFnuveelaloadidarila CELL Awaaslugili 3.13

51 313 Anuaizusy Slug (13 1anz)

INMIATINHE LRI ANTAYBUAL Slug ThnninTseauTaeldinTos xray Spectrum

Auaadlngln 3.14

Dperator | praiscn
Chent ' Fis LAB
JOD CIRHAr
Counts 1209A5 14 13}

10000

Ex

0o C My

o 1 2 3 4
Energy (kev)

51l 3.14 3193 Tn Slug #90 X-ray Spectrum

4 ' 3 a ' at ¥
90319 3.14 wudin lane (Slug) TeeAdsynouvosnigandeil

C (Carbon) = 5.14 %
Mg (Manganese) = 0.30%
Ar (Argon) = 3.22%

Ag (Silver) 91.34 %
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3.7.3 Solder
- 1 o oo o ' < aren e @
Aoudungiafdnsazilundulrinamidng lavguainidves Solder Admiiiuda
Woudosennaududanoun AR IMsad 13 P-N Junction U Slug 9anasuvaIngh 280 0am

oo daneadlugili 3.5

141 3.15 daumziry Solder (UHUAZA)

MM IATFOUAMANTAVBIAY Solder MINNIAT5 19 Tnu14inT 83 x-ray Spectrum

Aaeaalugili 3.16

Operalor  prasom
Clent: Fia |AB

Jieks - contam
Coume 1ZHR03 1417}
P
10000 | A
1 :
i
i i3
H i Sn Ph
ol Po
w0 PRy i/ eb
5 g . :
SN 9 ; {
R AT W o o
00 ‘iﬂ'ﬁy‘ )
‘ iy
-
'
1
[ 5 10 15
Enemgy tkat}

514 3.16 nsmimsTaurnAzn I X-ray Spectrum

A ] r @ Y o 1 ar dy
21N3UN 3.15 WUIMHUAZH (Solder) UnsRilsznavvessga1enasil

C (Carbon) = 8.94 %
Pb (Solder) = 85.69 %
Ag (Silver) = 1.28 %
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nszUIUMIUsznou Power Diode ¥ila Cell luilagtuniuiidunsuilsgneuligenn

1
=1

Taninunzia (Solder) nagualave (Slug) wnlsznudurudansun ldimsadasesds
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fou13ud (Dice) naammini llyhms Iaudeu s Iddansuaasuusiu Tanznadiu

dveelalea vasuntuiniilddinsasnesulSuiuressinie lunisasivasy

ey u’al ] e o ar o 1 Qs LY
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q

be 2
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[ '3 & 3 =1 or lay al c:‘ A oa g
%uammmﬂumummmmmjm WQ@?ULﬂHﬁ?Lﬂﬂﬂlﬂﬁﬂ']iﬂﬂﬂﬂﬁ'Nfu&’]ﬂ““ﬁﬁ‘\lu "ﬂfgﬁ'l

bh.

= v

11 Y g &
inuilagaudu 5 Usziaune
1. ywuTes DVR (Difference Voltage Reverse) Was19usuiIdu 2 fn19aI
Reverse Bias inuanmiiiivua
2. YayruS o1 Breakdown Voltage Low (VB-Low) U5 3T UNING BN 1991 Reverse Bias
AMNNAIATIU
3. flynuSesoserma
r ] b ¥ i
4. flamusos short (aziai 18 1ums Soidering Tuamndaizriielangneassau)

5. Ylggwu$es Ringing Round (3eta5Im1aaIu Reverse Bias iiamsduniuna)

. U Y = <
4.1 ’Jﬁﬂ'l!‘l-ﬂ!ﬂ'l‘n!ﬂi'ltﬂﬂiyﬁ"l
[ = 9 os 1 Y o A A w - | =Y o
msauiiuntsud lullgwidsnainldainmsnaassfiusEnoamimassudian Insiind

P )
wrvw)ida (E10) maduiumiaud leilapnluadeil I8 nasuduiuaund oy du

1. Anpilym lundaznizyaumands
2. anuilgvirndpatulunssuiuminanesa
¥
= ['s
3. agtuazdinnzdilgvudiesdu
] ¥
nanlaiin namu PBudniuddddhimsanuilylunssumumsnannsa Tami

5 ]
FUUVDIABENITUIUATTHAANINIONG T8 |-V Characteristics lﬁﬂﬁ'lﬂ'lil.ﬂgﬂﬂlﬁﬂﬂ I-v

]
=

iy i = & = v g o e ) 4
Characteristics Fuauinandiuly Process Bonfuionszthdayauimsiinaeviyn

P o 14
AifatuiwradIddagila 4.1
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=5
4.1.1 anwilarnlunnazaszuaumsnanasa

] s oo
wHunanganou lalon
I
v
I
Sawing
A%
Vv
y
Soldering
I
A%
¥
Etching
Y
Coating v
[ =0.01 v
mA/div. Testing Vv

71 4.1 mafSeufisunmerutia 1V Characteristics UAAZATEUIUMIHAA

4 o o ' Qy \3 = = o
innﬁllﬁ’mlm’muw*ﬂudm NAVUADHVBINTTHIUNTITHAR AINUIATIIHUDIUTEN

= d = o 8t ia = ' 3 2 at wa
qﬂmﬂﬂisuﬂmﬂimuﬂﬁ(wwu)mﬂﬂ (EIC) ﬁmmummguﬁ’ammmmi’mﬂmﬁum -V
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L. ::? w ' ad g 1 o g doaw a o = o
Characteristics YaannFuUfoiainuuniu Aenljiamsgueitudannsstind oa.
= o o g = Y ar o
(ERC) Tawarpldluusudsdidudunounsyuiuminda wamsasioaeuidns laasgUi 4.1
P
4.1.2 amndlaymifavulunszuiumsuanass
o E:J c; ¥V o =y 3 = oad o Y ases
Hisued ldhmsranuiiueouvssndim widhmsanuandd i v

Characteristics mummj;mmmu?ﬁ'ﬂiﬂﬂﬂqﬂkﬂuﬂﬂw I-V Characteristics ﬁLﬁﬂﬂiQﬂﬂﬁ

¥

Al I 1
VB
DVR
v 900 V v
200V / DIV
10UA/ DIV
. (n) 4= ()
quUfi 4.2 () nsluaasenuas DVR fifiniulnlalen () nemluansgumuidvedialen
n@A v, =900 V
I
Ringing Vy
Round 700V v
200V / DIV
T0UA /7 DIV
JUN 4.3 (n) nauansHaveiRinging RoundfitAadiulylaTon (u) nsHLannmawd
yo¢laTomlnd v =700 v
I T
v, v
Low v 240V v
200V / DIV
10MA / DIV

(0) (v)
51lfi 4.4 (n) psmluzrasnuaruiAves vB-Low iudndululalon () navidasnueauiia

w04 laToailnd v =240 V
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v 700V

200V / DIV

10UA / DIV

(n) (v)
i wa oo & as
g 4.5 (n) nvuaasguauiiaves Short ifieiululalon (u) nnuaaguauidves

laTonln@ v,=700 v

iy g 4 = o e ¥d 1 a a
ninmsh 18 Td@nentanszuaumandalass wweausEnuas lafudoyauss gl
Use Temidpaudtoioas Idihaumaasauazud lvilymldgngase 1)

[ T 9/ I { o a a w a d = o o
#vt1adoyaundauitinsnannyIENgamIMnTINBIEn Insiind (urisu)iine

(EIC) %aumuﬂuuwumw'ﬁﬁagﬁﬁ 4.6 (n), (1)

900V
R-in digital
W 7o00v
1%
DVR 25% T
G 900V 25% =
[J 240v
9 Q
VB-low 16% B srort |
700V 28%
Short 0% : B vB-low |
240V 2% 450y 3% "HOow
‘[ Rrein digital
(M

- I i 4 e i w ey
mInaadis I 5084 f1 neaauriuanasinuautiane i ideanisfies 2920 #7 An

1 58% (uenuaadluaussdusianatenianiee laaail v, = 900V §1uu 25 % .V, = 700V
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° o o A w A s o o
UM 28 % VB = 480V 11U 3 %, VB =240V MUY 2 D/o) Bﬁﬂuﬂ’a1uﬂiu1ml‘,ﬂiﬂﬂmﬁﬂ

E - 1
agstadudy 42% thriiludSinmiigann

240V
900V 19%
i}
R-R 1% 0%
700V 4%
DVR 44%
480V 3%
" Short 0%
VB Low29%
()

1 4.6 (n), () nslaasdeyaquautania ldihiruas biknmnasnas g

F ¥

nndoyanndeayateslalenia 2 Lot ()wuilaloafiudinssuiumisndail

o @ 1 o sy ) =) @ o
$1090 5100 @1 nageurummnmagaauiang ihidosmadies 1073 @ fadlu 21
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wofisus wanusailusmseduiananodiane 1daail v, = 900V $1uau 19 nlesidud, vB
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= 700V $1191 4 nleiFud, v, = 480V 41wau 1 nledidud) Fatuhilsine la Teafidvey
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ATSUIUMIHAALS AN 5100 @2 nageuiuaTmnusiguaulianta Idfhidesmafig

v a o [l Qs [ L. ar y o
1200 #2 Aenilu 26% (uanuaadlusuraduianaiomaies 1ddsd Vg = 800V 9143 19
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wedidud, VB = 700V $1uau 4 wlefidud, v, = 480v $1mam 3ulefidud) Faudd

o 1
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413 ﬂzﬂumﬁmﬂzﬁﬂm‘,mnﬁmﬁu

sndays IV Characteristics 89T AANLAY UR SR RUNSTUIUNIHAR LV
Characteristics 'na»:mq‘%ummzuﬂ&"ﬂuuﬂmtmaﬁnmm?umn%u YIRS AUNINant
(Breakdown Voltage) 8ARY FfqatnaTananisnandimalidmsulalanntin Cell 2uln
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L ] ar o =l =

' . d X . o
25a  deprandafiaclfArusasuianaiafigetn annrrdangwudnlunsnfaduil

£ é’ 1

wWasa AR ndusz it dudaredlansiuidpeulduaunindetaaziiiuanive pes
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FuauhgnAnia andiayazeslalenis 2 Lot wuinlalesfivaaaudtuauinsigngnin

valiinf gaenisiifealszanns 23 wafiduld vintuRsarsuisfindss@vsnmnisnas
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THgeauuanantuaInnaladusudnuasaniAf U Faaraluanugeeinis

\fim DVR, VB-low |Ringing Round, waz Short ilugiu

4.2 §nuaizveans IV Characteristic vaalaloait hisunnaiinasgiuluma

QATIHNGIN
ar A o =i ar o o =Y &
SavaslalaafiBanis dovornaannnisidsznanlaleaiidistidmsan Tulseau
E
gANINNI3U Hanuazmatannudonioludalaloany 5 sznnaail

1. DVR (Different Voltage Reverse Bias)

2

. VB-Low
3. Short

I

. Ringing Round

un

. High leakage current after baking

4.2.1 DVR

F-:] t o ] - 1 { 3 o
MBI AR TIUDLTIRY 2 ATMN9A1U Reverse Bias uvinammmsimuall a

; { 4 a i .
1aspeilofininisastenonlalon dwmrunguieslaloalasialludreziFondn Soft

o

breakdown uatluTseueamnassundleziSondn DVR uaaslddagui 4.7 and v

Characteristics LLRA4 Msiaa1 DVR 114@@11111’1 AFREY
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DYE

¥

sl 4.7 m3dan DVR Tumsgaamnisy

3
@ o o a1 ot ] . =
Tumsaar DVR  wuiduniidasiusadu 2 A1m19d1u Reverse  bias  US1I04%39
a1 a o {4 @ 1
Breakdown Voltage 1n3iazuaaslfiiug v, v, vegndmuadan 1iiaissleTa A1viv
o o = ' [ 1 [
msdafvzdulamuanasgiuvesus inamiugy v, = 900 Volt, V, = 950 Volt Na@WmIny

4 @ I ot 4 ° o
50 Volt Lﬂuﬁu “b'ﬂfi”lhlﬂiﬂﬂﬂ’]1ﬂulnw1uﬁ1u£ﬂmcﬂﬂﬁzgﬂ!,ﬂélf]dﬁﬂ'ifﬁﬂ'liﬂﬂﬂﬂﬂ

4.2.2 VB-Low
= :iw y.; 1 i d‘g wd' A‘I [ (] (] 3 [ yd d'l ki
WU Volt Breakdown 13a 1daintemdaa 1inmsoeda etragudan P3iminad
1 v ¥
VB §1n1100 Volt 1dnsdaeen ua lildminsnnudr laleadigniimsfaseniiuiv

1 ¥ [ '
YaTeatidouds M laToadotiu ve dununiiesiill1#luammizmald e1vee

Wl 1 luududuansiddagilin 4.8
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00V olt 170Vold

v

519 4.8 ns ¥ VB-Low lumegammnssy
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4.2.3 Short
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¥ 1
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4.2.5 High leakage current after baking

¥ ]
winefia ndwmiduaulilimseufigumgiinwnaspuveswitmedninnia
' a‘a . = ‘:' 3 or o '
WUIINTEUATINNAIU Reverse bias Tuualduminuinivy Adiedis

M319N 4.1 Haves High leakage current after baking
A2 1 2 3 4 5 6 7 8 9 10

.
~

it
nanad

IATEY! 0.42 045) 042 | 041 | 038 | 037 | 0.35 | 0.41 | 0.35 | 0.36

LA
wdiwoy | 0.81 | 087|061 | 0.75 | 052 | 0.73 | 0.74 | 0.84 | 0.74 | 0.76
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[

3 v M a ] a . o
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4.11

=i.

2
4.3 ilgyrinsearieseinma
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1199 (Plating) 13187 naziilorth laloafirunssuaunisnasumvaiusuazfiuaaniniung
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Pb

82
Tavzndansudiu
14

6

p

207.21 nSu/1ua

[Xe] 4f" 5d" 65 6p
p

11.34 fl/a1)a.
10.66 N/AUFIL,
600.61 K (1749°C)
2022 K(1749 °C)
4.77 lagaslun
179.5 i laga/ Tua

(25 °C) 26.650 J/(mol'K)

cubic face centered
4,2 (amphoteric oxide)

2.33 (Pauling scale)

(20 °C) 208 n§2:'m
(300 K) 35.3 W/AmK)
(25 °C) 28.9 um/(m-K)



A1 uARITensile and Shear Strengths Y93iLead-free Solder Alloys:

Lead £ Temperature Tensile Shear Density
cad-irec {°F) Strength Strength

Solidus Liquidus (psi} {psi) (g/cma)
Solder Alloy
8n (pure) 450 450 1800 2560 7.31
Sn-3.5Ag 430 430 8300 4600 7.36
Sn-5Ag 430 473 10100 8400 7.45
Sn-3Cu 441 635 6420 NA 7.34
Sn-5Sh 450 464 5900 6200 7.26
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