Wire bonding

1.Wirebonding Ol&t?

XIS 2=l 2 Jte Das 2(Au),220Is(A),Fel(Cu)dez

S&oHI| fIoHA

N
rr
to

0

-

ot MIIHCZ HAZE TIO0F SHCH

[=]
e .
HdoZ Bt i o ER=2H UE HIIHE g2HA HEGHA

i R W — W

JI2& 22 wirebonding 2 EEi= wedge bond 2 ball bon
— Ball-bonding

— Ball-bonding 2 2(Au) wire &l 20 &2
; '. 'II / &I ALTE Jioll s0M 25 2 22
1

OHECH Ol wire & & Jil= ZAM=0] &<
+— Capillary —e»

TN A DM wire It EH S0 A2
sljtchnﬂlK S0 SHXA S 2A20 E0 22 XY
: i ,.-_'"".1\ bonding pad & Jt& XtelJt ZES XA =0
W oom v e gapond  Wire I 2 =
Inner Chamfer Face

Fig.1 Ball Bonding tip

(a) First bonding (b} tail bonding (c) Capilaly tool

Fig.2 Bonding tools



— Wedge bonding

Wedge bonding 2 Bt X
pad 0l =EXO XG|H D
wedge € =0 22l wire &

ot g4 BHFES B0

f

Food & Tog 22501 23D N2DaHE

Mechanism  D}F0| BH=ECH 0 Yol
= ' ZEe ofg NH HEHES
S ) gt gy =l wire 8 25| 2X 2
we&ge l:;nnd length W&dgelbnnci length e dxoz 22 = Uls

Fig.3 Wedge Bonding

(ab Wedge firsk bonding {bs) Last bonding (=) Wedge Tool

Fig.4 Wedge Tool

2sY 90%014 E S Ball-bonding 2180l A& Zl1D 10%= Wedge-bonding 0 A& &l X2t
ClHroIAD EE A8s T ¢2Z YEIF HAE W el Wedge-bonding I8 & SIt6t0 UL

40x50um o FJIE = FET ERAIAHLU, UEAE 50 Q & MK ZH 2FE= MMIC S0

ol A= Ball-bonding 2Lt Wedge-bonding 0] A0 0k8F & 24 0| Ct.

H2e MSHZS 286t RAHA wire &l gold 21201 AFS EIDI& StCh [D8 5]0lM 2= ghet 20l
MMIC & Wedge-bonding 2 ZBIMOZ AIZ38HXICH DC Y2 CIJIE M Ball-bonding 21=0l AISEIC}.



(a) A TRW MMIC for 0.5W at 24GHz
where ribbon bonding is used for the
signal and ball bonding is used for the (b) ball-bonding (c) testing welding & reflowing

DC connections (magnified 40X , foto

by CT1DMK)

Fig.5 Bonding examples
2.88 <9y
2 2¥E e wire 2 THE A0 £&=& |X3D| HEEQ SHE 2= 28 A0l JA0{0F &L 0]
&2 EEH 222 =2 £ e HUXles 25,28 2SWUESS 0lSotHL odel JIXE 84S
Egot 2E Seldt.

— Thermocompression
1955~1958 HIHOl Bell H242] O. L. Anderson, H.Christensen,P. Andreatch 3 22| & XH0fl 2o JHe

CIACH HAFREO0| 012 &2 JI=2 LEHOA =2 BtEX MZESIAS0| thermocompression bonder £

X Zx29| A& thermocompression bonder = 1959 #2 Kulicke ,Soffa 0l 2ol M= UL MBS
FUR 2OtA 1E OHE0l $1 2HetE J|S3UCH

K&S = 1958 & Western Electric Bt= X SEUAM 282! thermocompression bonder &4t HH|E
ZESHD LM 42t9] JIHE &2 ot &gt §210ICH Thermocompression—bonding € 1960 S CH 0l
JI£0l LIIIEDX el MALCH

0l Jl&2 &2 HHE 0lZ(250~500 T)AIHA 5000~10000 Ib/sq LB 2 wire & ball EEiZ 2HE0]

20l LYol Wire ME2 30|12 BtEX IHE= S0IL 201501 AHE ZRULCH

4
[0
J

- Ultrasonic
Ultrasonic-bonding 2 CIXIE, Ot 1, BtEHtl= R HESI2UL =2 =HIE AMEBE e HESHA
AKX

ZIUCH O Y2 0l 4UHE2Z H2 822 wire 2 A1 UA o=20A =SIE R0F = Al2ICH



=

ot

AUS0HE 27 6t thermosonic 0fl Hl

A
.

ot

L
RO
Mo

X

ol

-

20

9]

2 AL

[e]
[E

SHANMAE 2Ol 20X

— Thermosonic

U

It

Thermosonic—bonding

&= 100~200 T Ol ==&HE Lt

Ct.

oD

ol

Ultrasonic Zgi2

dl

he

c
-

k

=]
[

== |

'F0ls, 72t At

e
A+ & ot

’

(= T
= o

PN}
=

= 20ICH Wire M
0l

€ &

I
C 82 304 20150l MAE EACH

=}
=]

K

PN
=]

ClHrol 201 Jt

=
[

i

I

t

C|
[ui)

K

s §
=

[= =]
=

s

(=]
o

-
=

Iy

3.0HA

HI1E DIzl

1=

Wirebonding 2l
UM

2 ot =0

Ko
OF

ol
il
&)
i0)
&l
RT
o
ud
1)
1]

KM
RD

ArEE 21X SFO0ICH

—
= 1

hermetic TH3| Xl 0l A

=
[

0 Gold wire

=
=

GIE

gold wire ot 4 tt211, AFEa5H)| &1,

28 X A=

%a})\EI

JrA

A2 wire &I ZZO0ILt.

St
=2

o)

o

i
Uk
Rl
o
He

'.

JI=Chet wire JF 2 61X 2

2
-

B

Of wire

&

00

~
il

=y

0l
ki

M
i

g

Q.

U

n0

.

ol

t & (elongation property) = & R06}C}H.

RS

4.

AEHE0

0l wirebonding Al

OICH &Il e

fS te=0 HEgol HE

o
o

344 2

AEHE0

Wirebonding Al

HAO| HLO0ICH Wire & 2012101 2&A wire &

I

=
=)

ABEUH A= wire It low-loop

= U2B= HAHO

A
=

0l

=
[

AZICH Wire 2] 1 2

i)
=
i
5

I

OI Xl high—loop 2l Xl



17um An | 25pum Au | S0pm Au | 25um Al
Wire Wire Ribbon Wire
Thermo- Stage temp. 2200 C 2350 C 250% C ==
compression Force 15-25 g 25-35g 3-50g -
Bond tume <0.3s =0.55 =13 -
Thermo- Stage temp. 125 C 1500 C 1500 C =200 C
s0onic Force 5-10g 10-18 2 20-30 2 10-15 ¢
US Power 80-120 mW | 150-250 mW | 300-400 mW | 100-200 mW
Pulse duration | 100-150 ms | 200-500 ms uptols 200-500 ms

[E 1]Typical bonding parameters for wire bonding, indicative figures only as actual values

to be used may depend also on other aspects not mentioned.
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[E 2]Properties of Various Wire Types
Electric Conductivity (%IACS) 103.1 73.4 64.5 108.4
Thermal Conductivity (W/m K) 398.0 317.9 243.0 428.0
Thermal Expansion Coeff (mm/m K) 16.5 14.2 23.6 19.0
Tensile Elastic Modulus (GPa) 115 78 62 71

[E 3]Properties of Copper Wires from Semiconductor Packaging Materials



Hard Wire Annealed Wire

Diameter (in.)

0.0007 05-4 10 - 20 6 - 20 5-12
0.001 0.5-4 20 - 30 10 - 25 10 - 20

0.00125 05-14 35 - 45 10 - 25 15 -25
0.0015 0.5-4 45 - 75 10 - 25 25 -35
0.002 0.5-4 80 - 120 10 - 25 45 - 55
0.003 0.5-4 200 - 270 10 - 30 95 - 115
0.004 05-14 350 - 450 10 - 30 175 - 225
0.005 0.5-4 600 =700 10 - 30 260 — 310
0.010 05-14 2200 - 2600 10 - 30 1040 - 1240

H 4.5.6]1Bonding Wires from Various Manufacturers




