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A New Wire Bonding Technique for High Power Package Transistor

g R E B AR ERET -
(Jongsik Lim + Seongmin Oh - Chunseon Park - Yongho Lee - Dal Ahn)

Abstract - This paper describes the design of high power transistor packages using high power chip transistor dies,
chip capacitors and a new wire bonding technique. Input impedance variation and output power performances according
to wire inductance and resistance for internal matching are also discussed. A multi crossing type (MCT) wire bonding
technique is proposed to replace the conventional stepping stone type (SST) wire bonding technique, and eventually to
improve the output power performances of high power transistor packages. Using the proposed MCT wire bonding
technique, it is possible to design high power transistor packages with highly improved output power compared to SST

even the package size is kept to be the same.

Key Words

4% 5 ’d}‘}i%bﬂ e 87 3
TR ‘é‘%—’;‘— RF 5&9 94 &9 %7
3 92 3A4d%5se FaMdol 9 AXZm it o
of Wty Z Alx=gdel A ALgHE RF ¥FES T4 4
4 A mrt FA REAXNAY, B4 271d 3
ERT B F& 54 2EE 8F7HY 9o 2 F 1E
HFTE7] Fofoll AolAE H A AW wHEA A5
43 @E(GaN) WxA 2xg E3td &8 54 4
ojfolWI, FdE &9 BEHoz BL FEA
=E JlsAo] Eokxa .

gt oz AEEI e AY FEZU)9 A EWx
B thol(die) AAVF A2 Qe 4 dAdAT) u) g @
7l w&e] MMIC(monolithic microwave integrated
FAolt}  RFIC(radio frequency integrated
circuits) 374 F9 nIJH =27} old ol B el = (hybrid)
gele]l PCB(printed circuit boards)dolA A ALL-& ok
s, o7l wE Ad BAHe] AmEx Aol daolr)
m2kA hybrid type®] PCB dolA A §-¢] 71532 E 317
A8 717 (packaging) FHE &3t ¥ el EHE

circuits)

tOEAAR, FEE A EREE TSR BEdE - TE
E-mail : jslim@sch.ac kr

* 4 & £ (¥F) RFHIC W% A

o JE @ R EKEK EHGHE TR R

% JE & £ 1 (FF) RFHIC HAEWER, WEssE

§ JE R IAREK ESCRETEN K% IHE
BZHE 20075 11H 50

BT © 20084 2H 18H

D EURAH WX HAE A M2 2lolof By wal

: High power package, Wire bonding, DGS, Multi crossing wire bonding

A9 ddugdrg Fol2zl PCB oA AL 75z
€ Aol AEEFEZ7] HAAE AT Ad A¥ GAo
[

E =8dqME 243 2F (gallium nitride, GaN) &9
P

EWdA2H 2AE ]%??_ A= AAl] QoiA, 279
HAY 2dg o83 54 AEHAE e Y A%
g A7A WS- ARI=E dAStL, 2 wE 4¥dx
o W3tet 29 549 gt eddqnt. B8 £ =&
ME 71EA AR EE golo) ¥ A Ao B9
EARE AHst2], 7 EAFEES 24T A2 9ol
29 HAQ gAuA Fa golo] EY WS ALt
FrE Aes AN

9}elol o] ol¥ ¥ A(inductance)®t # F(resistance)S <}
oloje] oo welr Frigirh 2¥H 1EE EdA2H
F thele] H$o] vl vl EXAAAEHI HEAZ o
N dAHe F2E FI}nE, @A77 FHd AHEHE &
oloj o] JiFE YHte] Alole ©xl FkF AlgFHojer 3
o wpgbA 3huprt obd 9 dfolojrl HE R AlEE 5
B givk. 2HBE ¢ojojg ol mE dqYEAE @
& opojold Agol ¥ 14¥ M¥Hor F3d.
Y A v A9 goloirt AMEEHE ASdME HEd
A ZH7 degdez golo) A4rl Be4E HF 949y
23k FasE o) Fsith B =84 A18d" 1E
HEZ Az HAYAE EY  dolojr  AFo]  12mil
(=0.03048mm)¢! F(Au, gold) tolojelt}, ALgE glo]of 9]
dols} Jjgd] mE AYExg) Ao Wate 19 20 Y
I2a8iA=s

653



BRBEHRIE 57% 4% 2008F 48

T or

|
3 l{ -o-lnductance(nH)}
§

Inductance [nH]

T T ¥ T 3
05 1 1s 2 25 3 35 4 4.5 5 5.5

Wire length {[mm]

a8 1 N 2ftolofe| Zolof ut2 e A 5}
Fig. 1 Inductance values for various wire length

Y

& w
et

—Ie—=5mm wire

[=+é—dmm wire

e 3TITY WirE

~
L

—8—2mm wire

Inductance [nH]

-
|

—g—1mm wire

12345678 91011121314151617181520

Number of wire

(a)

e
~

o
@

Q
o

=¥ Smm wire

©
-

=== 4mm wire

—— 3mim wire

o
N

—&— 2mm wire

ot
-

Resistance [ohm]
Q

—4==Imm wire

«

12345678 9101112131415161718192¢Q

Number of wire

(b)

a3 2 (a) 2tojof si=of mE AL A #E (p)2tolo] i
ol wE M agrel Hst

Fig. 2 (a) Inductance values for various number of wire (b)
Resistance values for various number of wire

29 19 29 20 vEd wle} o] oo} Zoje] o
delgzel WHE TS AT 4 Uk AW o
ole} M%7t 574 olatol B A WA opAWA £t
= E4g uath sojo) bl We AYF wIF oo]o]
dojo] maa, Asols wulAge ¢ & Aok S A
go B9, golo] ATt Frbgel wel TAE + YL
e Folh mebd ARl J|AsE RF A5 &
AE A FAEH AANA U AP HAE AP
qge vusne, A3 doloje ALM~ o] 1EH
AN A5 A FeTE L + ATk

©

i

 F[ x| ’éﬁl

71Ee 48 AlgEE dutA 1EY EdxzE WY
A FZE BW H714 NEd Y A E(chip capacitor)
9} EWAAH thol(transistor die) L #H7A B= A=z
(lead line)& vwi5- 7l:=thsdk folold o] &3l HF|x]
%4 FHinternal matching)& AAT ¥, o] sojnal= ¥
El(hybrid type)?] PCBolA AL4 4 Y= A&t} o
g AEEE= EW#X2E  tholzk BJT(bipolar junction
transistor) ALY A= wo]A(base) YEDAY,
FET(field effect transistor) AIE€Y 7Z$-lE AolE(gate)
A8zl 48 dudart 00 Fgr] o) § s o
4ol AMAE G A8 A9 gtololg AlEste] ERX2E
ZAA7E AR QE BE YHUAE FolBg= PCB A
A AdAHCRZ AP fold dMuiz FojggA €
TH[3](4] of = 0l 7t7tE dHd2E Qo 78 A T
S QlolA ool Bz sl et A gdn 1E
HZZ Aol glojA dHAA A7 0Qed 7H7tE AEZE
A w7 e ol F e e gy FIlE o
$ 2 1%Y BEAoE JdFAHEZE ¢ Faest oy
&Y FZAXE T Y9 Fo4 WA ZA(A
)57 FAEH A7) WEe] o2 sty ALg 7HsE A
A E Y S ehelo] Zolrt AFHY Futel Qi)

13 3 3SST WAlg 0|88 IEH EMRAH -F|X|2 3
A FHE
Fig. 3 Three—-dimensional view of the high power package

transistor using SST wire bonding

a8 32 A AMEHx dE AAEYGE 9 (stepping
stone type, SST)¢) 9}ojo} £ YA B E o] &3 1E
g Edx2E #RE 3d¢goz FHE Ao FH¢
Stojo] B HPLE o] 1A B £31H 0w golo
2335 ANAEI ol A JEUEA FEZ e o
tgE2A g er. wekA thel glelojr A E
Avizo) 98 = v 2 9 sfrE g EdRA A
B tholg dAdst1, A FFHos FH¥IAR dAFHY,
meta] dedtgse] Fojx H7)A v EWAA A



=

3 Holsk ARAHS A& DAY delels) Aol A
a1Q ke goh 29d 129 FE2AE g4 ©
9 3EaA7 982 %EM “9e 7zelsz A789
544 QEANALA AS wold, YAAAA2E 23
JHE § s Zoz To LW Soloje Aozt 4

)

I¥ 4% SST 349 n%Y ENRALH #7129 o
o] A7 WAL PolA uHHE ZuEo|th FURMAA K
= vkl ol 7 glojorl ATEE AW Rl AZH
¢ A% 4 yvp] 8 ¥ 55 2¥ 39 19 4
Aodwd Aoy W SridRE RAFI Qo
Ztzhe]l @48 AHEW gojo|E AYE LI, L2, L3, L48
BAE L AAEE
EUAR2E rolE
3 solBEl= PCBYe AZ2L g d=de
EY A=z A= A(6]

C13 Cc22 Jeld F glen, &Y
EdX 28 FET A&Ax2 gAsget &
o]l A E A

3% 4 SST WAlg 0|88 L&Y EziXA
HE
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SST wire bonding
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