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1. General Packaging Trend

Packages T+% w AH8-3t= |43} board 433
geoll wtzt fele A T AR ra ik A
=, AAo 93 FES 9 plastic packages} ceramic
package7} glo}. Plastic packaget ceramic packageol]
v]3lo] AgalAo] Holuha A7 et dhalo] AlE|Ao] vmict
L giAo] glod. Ceramic package: H]4 x|zt military

3 Ze 54 $59 45 AN S sTse F
7ol Agfolxut LA 02 ALGE 3 Glek. Fuls,
2 gelol 93 782 ARI¥ (pin insertion type)}
HAAY (surface mount type) &2 ik 23 14
A B%o|, electronic device® 1AA 3} FAlo] 353}
o, & packaging %A+ ceramic packageol| 4] plastic
packageZ ¥n Aol EeidAgoz Ao
2 93}e}e], boardell41¢] A7 Folx A53 A
ol A 7443 =|o]A Arjol ).
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8] 1. Package configuration trend

a3 104 £ IC single chip packaging®] 34 o &
Ao Aoz uol, gpo 2o FAE package 2|93
FolA 2, 23 25 5% 4 Uk

28 2& A=zEd, F9 DIP(dual in-line package)
typeo. 28] smaller size 42} multi pin F4|2] Fat
gko 2 35 3 glct, Smaller size FAel= 2L pack-
age thicknessZ 9HAl 31%4] outer lead pitch& w43}
AA Y7k Aela, multi pin F4(F ©7]%{b)+ pin
count& 7} 71k Eolc}. Smaller size 4} DIP
— SOP -»SSOP —» TSOP2  Agshds] ZF3Hoze
memory module E+ memory card®l |24 39
module2 FAF FHEMLAIA Uhe Wiod v,

[0}
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multi pinZ4(Z o}7]-s{b)+ DIP - PGA - TAB,
2] smaller size 24| /multi pinZEA & SAlol] 15}
e 24 DIP — QFP —» TQFP— TAB2 2 A= w 9]
o}, &322 plastic package2A] TSOP9} TQFP(Z-&
VQFPelzs &) 7 zutgle] packageo|wA
multi pin packaged 3=zl & 4 ot TAB(tape
automated bonding)& multi pin packagezA & #
AL 72 YA 54 $EolA dAH ez ARHR g
v HAdel A Afgel Hgled, o]y dorE
set-maker9}e] A3 odAlS E3} custom assembly 3l
249 multi-chipe]t} tape carrier typeo. 2 WAE A
uloji}, open marketel41¢] standard packaged e] = ¥
AT sbsAole 39#ql =Ho| %k TABEGOE o
%PIN{LS] FAlo] #-63 4+ Yv 7leEs C—4(con-
trolled collapse chip connection)e]gtx %29+ flip
chip 3€)¢] area array bonding ¥l¥ o 24, o]2H o2
7 Antetasla, w4 els], 4714 performances}
A FL 710l Urh 2ei, o] ¥ %4] standard
package ¥elZ¢ handling F9 Aol gleng,
set-makerol] 4] 9% 7#ulelx 3 system packagingel
=304 Ao} ohi) goksle] whated, Yo 29| IC pack-
aget $4 @ individual IC packagefls} @ system
package¥le] S7}zx| & applicatione] Y-Fo]z 4], indi-
vidual IC packagefilo 2+ #uicltdl FwiAdAfel T
(S)SOP, T(S)SOJ, TQFP&] u}gog AndE ZHojr,
system packageflo 2 TAB, C-—4 724
TSOP, TQFPY] 3ej24, moduleft, multichip in one
package 59| custom assembly )& Aol 29
71%°] A2 merged ¥ Aoz ®olch ¥ %,
vtk A4k package?) trend% pin count?} pin pitche}
Hollq 1AL 3 28 33 o] bl 4 9ok

o)
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8] 2. LSI package outline trend
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Pin Count
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13 3. Pin pitch®} pin count$}o] AHHE

2% 304 BXo| package? =H3le 1.0mm FA|
o) TSOP7} &l }AZo] eod, AFA Aus
0.5mm 72| PTP(paper thin package) 7} Zubzlol| A
Z3hd Anto|t}. Outer leadd] fine pitch{tx QFP2] 7
2 1.0-0.8—0.65-0.5mm7tA] FAle] A PFoln, 0.4
—0.3mm+ LS Edle] whE A dalo] A4k A
wlo|th¥, = 2]w high pin countfbs QFPe 7% 200
~300pin7Hz] FAFgol i, 300pin |42 dx] AuFo|
o}, A2 TAB2} 7%= 700pin7t=], flip chip 7]€9
Q29| C49). 7= 10000pin7AA] oju] subs]o] AL
o e, o]¥Ro| A3}, o] 5dtel: IC Az
%ol d-33led, package 71¢ =& FA WA stu
glo}, o)A packagesl ICES boardo] assemblydt
F v 3d4A7E Y 2o wE Au], 22)n AE3
Au]7} atejel A Zdiddm A)AA o] A Hct 59
system package®lql TABol} C49] ZA$de 71&
plastic/ceramic package assembly A= AF o2
FAolm g, setmakerol|4]& o] assembly F47|E2
4ol 2750, WES AfAIY Wasinz, Yoz
* semiconductor manufacturer®} set-makerd) %5 12
z9] ez 7AYo FFAA} o] Fojxdof & Helh

2. Memory Device Packaging Trend

Memory deviceol| = od2] 7129 F571 UAEE, 7]
A DRAMo| dial 34402 Ausrle geh ol
A dFH%e] d4+ IM DRAM3} 4M DRAMo| F

g o]$HA AL Fxstn gl & 16M DRAMS
AAe] YA, a1 HE olo] 64M DRAM3} 256M
DRAMY} cfilo] o 2xlct. 3]29] AFo] 0.6~0.3um
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Athe] packaging 7140 disle] plastic packages %
Aoz Ads] £ o st =32 chipg 4%
Al & package@ A7t FEaloF & 24o|c}t. Mem-
ory device IC E4)4} /0 pin countell ol & =] ¢
o 222 % Spinfte 87+ oHE logicAlg] ICe ]
djo] 2z} ¢%ov g packaging Al LogE 27 29
A B slAulel & Autela bz o] Aol JFH g
o]0 o}
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12| 4. DRAM# chip A#&"

<A F71x BA|A 72 DRAM package &35
Awiyed 28 404} B5o] chip A& (package HA
o] )3k chip WA ¥]&) Zuol4 16K/64K DRAM
9 #A%E o 15~20% A=¢ch. Packaged FHE
DIP §&] %o|gic}. 256K DRAMoA&= DIP 23 3}e]
ZIP(zigzag indine package)$} PLCC(plastic leaded
chip carrier) @el2 chip AF&& o 30% 2 71814
), ¥wAlAee] ¥l 3Jelql SOJ(small out line j-
leaded package)”} &34 1IM/4M DRAMojA &=
DIP9] 7$-% chip Hf&o] 40~55%, SOJo ¢+
ok 50~65% 72 o % of F7lEtet. AF o)™ A
2 Z713che chip Af-8&0] 80~90% 73] %d Ao
2 dAEe tEo] 7]€¢] conventional package(3HA|
HE BE 75%7A] 23 Jg)EE 2 WAl 0|21 1
Aeltt. & chipApAle o751k, HAF{brt =HA, pack-
age sizex Zuteha(br} 75|82, packaging 71&A
o] 8402, AR AqdAd kel ¥23 packaging
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F2ZA7A % mechanical/thermal modeling ¥ simula-
tiond 7]%olx, EAE F2FoE chip AFEE %o
T 72719 Aol & FolH, A o 724 A
+F Folt 7| Fsv AsA gl & Aojch oy
g 2o ¥-33le] WA chip A& 90% HEAAY
g chip& ®AE 4 A& packaging 7)ol Atslo]
ojo] AbgElR S, o] & thiel o APl A
3taAl g,

(1) Packaging 98 Zwolo] FA|

AA7)719) 4873} FA= IC packaged] Faollx
Aulga{b2 o] 983 220} package size7} HA bare
chip sizeo] 7PgA =ei7ta gled], o ZAwgtie] o7
o t-33}71 A5t 2% packagesdl T Series7t 4%l
Aolch. 27 2014 AF3%el, packaging A&
A density & 3x0]7} 913, AHU oA FHAAAY
2 AA dgsta gl o wel 2y packagedl T
series 94| At%13 ¢} DIPo) = 457] Bol= 3444
SOP, SOJ, QFP%ol A&=of, 49 == TSOP,

TSOJ, TQFP(5& VQFPzlnz &) 7 vsgt=dl,
o|& TQFP%& %4pin non-memoryfle] #|Fof ol
&}7] A= memory deviceol] Z-25l )zt &&=+ TSOP,
TSOJoll f3le] AFalzl2 et 28 5= 47 typed
packageAloFoll djsted AE spec.S F3HEF ook
% 504} ®%o], packaged] ¥+ TSOPE A=
gozs DIPol wlsle] o 9ul7} Zase, ol uwhz}
pin pitch® 100milel4 50mil(TSOJe} 7$) =&
20mil(TSOP9] #A$)7A #4=det. dolA dAFAR
o] memory device+= pin countol] ZA| FH-LEzA gtom
2 50mil =% 20mil¢] pin pitchzlw, packaging &%
e AY &9l A7} sled, o] iAoz At
olg}7} Bl customer?l assembly 7|%¢ 3HAI7}
o7t e} of 2 pitch?] pinsE TdAAs7] A3l
41+ customer(set-maker)ol|4e] £x7} 8FE| =g 35
memory device®] A= DIPo|v} PLCCEol|4 TSOJ}
TSOP3ele #4=E Zeoln, 2 pin pitch+ FE7F 20
milo] 4] =) #% Hepolct. TSOJst 2el, TSOPS &3

ZIP S0J TSOJ TSOP
Package Ll g 5 H H
Height ; =] f 'f
!’Iﬁﬁ\!! 5 W p, X
(mm) | Ratio 2.70 (2) 1 (0.74) 0. 5(0. 35) 0. 34(0. 25)
—— o -
{ ]
. « : 5
Package £ .E é
Area j ;{ f E 'i
b
- | i
! 3. 54max 8. 54,““1 ‘8,54mnx|
(mm) [Ratio 0. 63 (0. 44) 1 (0.70) 1 (0.70)
Package 939 558 263 128
Volume _

(mm?) Ratio 1. 68 (0. 87) 1 (0.52) 0. 47 (0. 25) 0.23(0.12)
Body 3.6 2.85 2.7 1.6 1.0
Thickness ) ) . . :

(mm) . [Ratio] 1.33 (1) 1. 06 (0. 79) 1(0.71) 0.59(0. 44) 0.37(0.28)
Solderi
P;)tc: ring 2. 54 (100mil) 1. 27 (50mil) 1. 27 (50mil) 1. 27 (50mil) 0. 50 (= 20mil)

(mm) 1.34
Package 134 1.63 (1) 0. 82 0.48 0.22
Weight : : - - -
(g) [Ratio] 1.63 (1) 1.63 (1) 1.(0.61) 0.59(0. 36) 0.27(0. 16)

[ t___ () is ratio when DIP is 1.0
Ratio when SOJ is 1.0

33 5. Package type A#A4-§ v|2¥ (1M DRAM 7|F)M

(418)
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282 memory card Fo}ojr}. LSI makerS< &)
DRAMS®] 30% o]4-& SIMM (single inline memory
module) 2. 2 Z3}3ta Y& AAA Fae SOJ pack-
agegle] A3 7}54S AEsld TSOPE 4M DRAM3}
1M SRAM9] sub-micron LSIol| +&31=4] W crack4],

T4 @A A" AAE Fd FaHe S0J5
$A7 packagest AV o Aslos ARl ol2xn
et 2z, Y29 set-makerol A& TSOPE oS 74
43 A, TAB =& C49 7|€E HA cardy
module & ®HEZl A ul, th¥-59 module maker+ TSOP
ZA] ofAE Aojch

(2) Packaging TZ&ol 9] 34

Chip size®] thg{t FAlol wte} YA o2 Q75+
chip9] H&8 *o7] A% F2EA 49 ¥ LOC
(lead-on-chip) F+Z7} Ats|elch567 LOCe H¥L
Hx2 IBMo] IM DRAMolA A3t A-wire(area
wire2] 2zl) 2 F-E A|Fo] 5w, #EEo] Hitachiz}
LOC~7)4$% 16M DRAMol| ezt e 23 packagingoll 4]
o F840 FA3 dFE7] ARG 4 LOC
packagingell W& 71&S 7heks| AF3chd Fale con-

ventional typeo] 4+ leadframe paddle$lll die attach
€ adhesive materiale $x chipE HHAFA wire
bonding& 3= WHTEE olFx ou, LOCHT+=
chip $Jo| adhesive materialel coating¥ polyimide
filmE 3 t}A] =2 Yol leadframe?] inner lead”} ¥
o] wire bonding-$ 3= WETZE 5o . 28 6%
wd Ate) Fzsh 8 Anido) FAslel ek
LOC packaging®] Adegx A FrlAz F249
el chip B4Ee) 43} B4 B oA 5
Aol Sief 27 6olA wEol, FEHez o}
LOC%: leadframe®] paddlec] M 28}# 9%7] wEof
large size chipell 2% (chip A-F&ol 90% 744 715) 3t
2, leadframe AA¢ AF=9} bonding pad AAIY #
#57h F& Aol ek LOCS) = de 2 333 W)
A B4 a2, 28] 73 28 8oj4 ¥%o|, [BMe] IM
DRAM packageoll /| #-4-8 e} 24 chip§e] Al pad
£ chip?| centerol] 192 ujd3d} A-wire T4 ¢lo]
A}t PadS-g centerol| 7A4%o 24 chiplle] Al pat-
terng A1 4 Yo &3t sbedty, 74 dlE
block layout A A7} &o]5}7] wj-Fol] %bit T2 A

(MERIT : High © - O— A Low)

CONVENTIONAL NEW STRUCTURE
ITEM
TYPE % COL * *LOC

PACKAGE
STRUCTURE
MAXIMUM RATIO A 0 @)
OF CHIP OCCUPATION (65%) (70%) (90%)
FRAME DESIGN
FLEXIBILITY A o ©
PAD LOCATION
FLEXBILITY A o ©
ACCESS SPEED A A @)
MOISTURE RESISTANCE A 0 0
SOLDERING RESISTANCE| o) A A

12| 6. Conventional type} COL/LOCY +2 § EAM

(419)
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A7} 490, = bonding wire % AFFA =AY 4
3171 whgel sense amps E44\% D384 2L 2
2124 9led. 28| large chipg A#|A package ™
A4ol 98 4 9ok AoAE F2sheh Chipola
Al pattern Zo|& g4 & 4 ¢17] wFo| chip sizex
A 4 9, = leadframe?] inner lead?] wjAl-&
chip$lol| 4 &4 4 gl7] wjFo] £ chipe. SOJo]
99 ZIP, TSOP% packageol s @A77}t 7}53}ct.

8] 7. Leadframe laminated to chip with double sided
adhesive film (alpha barrier )

18] 8. Cutaway view of typical A-wire package™

LOC packagingZl&-2 Sl Tz 94Ad o +
Zo|7] wiipel dej7iA AL A oF Ak 2FolA
= #d A= chipfoll inner leadE F-33}7] vl Foll
adhesive material®] A} AJlo| 445+ tape die
bonding precess¢] &% o]|c}. Chipa} inner lead& %3
AR 7S] AT L8l e £ F¥e oo 2
ct. @ adhesive tapeolzo] 3l chip®] damagest A
712 EA9 w3 @ reflow slodering %% tempera-
ture cycle testA]oll chip $1"3 EMC(epoxy molding
compound) 9}¢] Z3A|Ho] $2], wires] EolA3 pack-

(420)

age cracke] A @ +HF44] lead Alo]9 leak cur-
rent 2t @ lead$} chipAle]9| capacitance | @
chip$lel] wx)5]o]Al inner lead 2. £-¥ WAIs= @-parti-
cledl] 93 soft errorgo| gt} EMCol 93} internal
stress9] 7tA9} A71H EAL AdZ s A T=A
A, AEAA T Aok & At

oj 22 LSI makerE¢] LOC packaging 7|&ol =&
AL Az ok AL ] Tk B FAE
oba 9lzlgh, &4 %hitel large chip 3ol H47lE=
A 239 R 7 $4 LOC packaging 7148 A4
die bond &74o] Fele} ol chzrs] wEo] A& die
bonderS & Alsfo} 3lch. 22 <l assembly yield7} 7+
£29 4 9lde 87t 9k 22l LOCE leadframe
o 3= A Aok = 3o ddAde o=
IBMe| =A, z1e|x J£9 Hitachizt FA532 77
243k 9ot 3% LSI makerso] £A4F o2 AHgo|
AzgdE E38E 7T fEsh odaEd a4
LSI maker&-& olol ti-g-37] #1& A2 packaging
AT Ahol] E5-3lefof & Aot

(3) Packaging A& % +27|%&

Package #aldt MaZwolA s vad ¢4 9
YA o g Hulcka gk TSOJ, TSOPY #2149l EMC
fine pin pitchf leadframe, 1 2]x F2A Q] A 24]9
LOC type die attachfl adhesive material, bonding wire
5ol ek $2l7} AFAdo] $4-3 packaged Hi3le]
& o] AFsA 2ol @ factore 2 FAA| R0l
AZ A5 AHEA = AL Adg A9 + Y A
Z 8 ks 835k EMCY leadframe 12} die at-
tachf] tape® 2 F77h 4¢lo] B =d YEd= 7
7] & o#7tRe] EAEol Yot of"A s oldt
EAEE & 23 AH e 2A¢ 2L AWe 48
S A 2E s, = A4 2% 7] 98 ma-
terial A|z24d Al oke] FE3 352 =Ho| A4 3}t

¥ 2% Hitachio|4] 64K DRAMo 2 ¥¥ 4M DRAM
712 package 7wtell A-&3wl EMC {89} leadframe
Azol EAXNE F33 Folrh. & semiconductor
maker vlt} AAEe] S5 A8 E AYsigonz, B2
o #ES makero] wel 4 o 4 YA, d9HA
ol AeAddel FAE BoFa 3o}

¥ 204 2Rol AEA Zold EMCe
leadframe®] A4 W24, o2 AAE AHYA A4,
VA4 423} impurityl Cla Ue 48 24 £4
& Fof sl $krt. o]« package 9} reliability =
AE v £938 Hristr] 93, dE E49 tem-



Memory Device4& PKG & 33} ulsk

E 2. Hitachi DRAM package ¥ material 8] 223"
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ITEMS DRAM MEMORY CAPACITY (bit)
UNIT 64K 256K M M
CHIP SIZE m? 356X7.65 | 4.04x878 | 4.66x13.74 | 5.91x15.22
DIP DIP * DIP
PACKAGE CONFIGURATION - DIP PLCC S0J S0J
7IP ZIP * ZIP
COEFFICIENT OF THERMAL .
EXPANSION x 107/ °C | 24 19 17 14
EMC | ELASTIC MODULUS Kgf /m? 1,500 1,500 1,200 1,200
MOLD STRESS Kef /mn? 0.8 0.4-05 0.3-0.4 0.2-0.3
CI"QUANTITY ppm 10 | 1] 1 1
U QUANTITY ppb 200 | 11 1 1
Sn-Ni Sn-Ni Fe-Ni
MATERIAL - Fe-Ni ALLOY| PLATING Cu |PLATING Cu | ALLOY
ALLOY ALLOY
LEAD| -H{ERMAL COEFFICIENT .
EXPANSION x 107/ °C 5 17 17 10
FRAME
PARTIAL Au | PARTIAL Ag | MINISPOT Ag| MINISPORT
PLATING METHOD PLATING PLATING PLATING  |Ag PLATING
ATTACHED CI-QUANTITY | ng/FRAME | 1,000~10,000 | 300~500 50~ 200 50 |
Ausi RESIN RESIN RESIN
CHIP MOUNT METHOD - EUTECTIC | ADHESION | ADHESION | ADHESION
SHIPMENT FROM SURFACE ~ B ;’ISSI?STTU;}IET EASSI?;‘;J EI\EJ‘}
MOUNT PACKAGES PACKING PACKING
* UNDER DEVERLOPING
perature cycle test¥¢] GsaA4] olol| o3 W Agto 24, 250l linearstAl WHES 19}o]

stresst g A A 7|n], =3} humidity/temperatureol)
28} stress-corrosionS WR|3p7] o), o] EHo g
IC chipql Si¢] daAAS: (a=3x107%) 9} FU3 I3
AA4+E 2= EMC o leadframeg AH&-3hd o] 2]d W
B stressqAl = HASH, E3 ofHF AFE AT
availabled}t}, cost FAA 548 4+ gleng Fx
o g SiIC chip#t EMC £7o] &34 2 lead
framed] 95a-%, Sizl EMC 953 7 Ax2 2

e ko2 A o] o]Foy ghom], m oz
o2 uhato 2 ity Aol Sio) dgAS}
A EE AHEA o] o]FoiA oot = el AS}
W3 yield strength7} & AA-L A}2sto 24, ther-
mal stress§ Fol Weke 2 A & o}, o] T o
274 AAE SIS w dojue kA A9
X stresss simulationdt ZA35 o224 2890 el
At

A

L

(421)
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a: TCE of Leadframe

o a: TCE of Resin (X10°%/C)
B Maximum Stress
wle
£ O
5=
Lo
=2
o
s 1M S0J
°a
<5 1r
gfr_ o
no
L L .
256K M M

Memory Capacity of DRAM

18l 9. Temperature cycle test# DRAM stress

yysw

289004 ®B%o], gho o AAMAL T4, 2B
FAu3AA 2004 93 Adel Aol Ada,
NAA RAAGE 239, 223 yield strengthE ¥o|
e AR Roldk o714 53 FEslo} ¥ A
&, ko Atsojo & M E packaging T, F
AfeE xolt LOC ee FzoXe EMCH
leadframeo] #]ofl adhesive materiale] #8314l Hoh=
Holthold 7% ool AL of AA =ed, A
BAloz o|#|dt adhesive taped Siz# leadframed] o)
adhesion property,d #4414, dielectric constant, 4%
FFA5E neisol ¥ AolH, ud FHuZAA &3
< 93 adhesivex] 29] BIAES o7 HA7} A2o] 5
e Aol A4 U A4 EHolA gtz YE A&E
71€3 A9} 2 oS a2 30 745l goksle]g)r}.

Reflow solder A A1 package crack-S #=#|3t7] 93}
o] leadframe paddleZofo] AR slitg whEo]
stressE H#31]7|1, moldingg 3% wires} ¥ho
255 =& low loop R4S wterE AL wired A
L3199k, EMCE internal voide] A8 wt7] )3}
AEE 433, U FAE A shd L ez <l
gt transistor®] leak current’} Zu|s}7] wjEol £zl
FAE 250mmo Rk o]FdA s package
crackel] dj AR cfH g & o] fAl3] AHuA $718
38t package”} reflow furnace® £33 o, 2 4%
o] 37)7} gof 4o Fdo] A7) Ho| vlZ package
cracke]th. &x DRAM3} SRAMe] ¥wi4l#4 package
T AR A= gloh AETole W) Agdla,
71l BAs F9& 749+ baking® Ag LSI
maker= #&435t2 Qlck. Customer7} vleles AL, AlA
& a1 ARAITEE i A2, & customerd W
AEA 8 %t Aol LSI makerd] $AZ do} 9ot
o] d-+& package cracke Wzlsleid leadframes}
EMCe| o4mioz Y g AvsiAl ¢or ot}
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