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Chip Scale "2 <100 03065 Pad 11-IC 0.3 (discrete]-0.7 5(IC)
EPS <100 0.5,075,10 Land IC+10 Die+0.63
Fujitsu®® 43 16-352 0.5127 Lead or ball >11+1C >0.7
GEM <400+ Custom Solder ball IC Thinned IC + flex
[BM P 1500 05 Solder ball IC+10 34
LG Semicon 60 08 lead IC+18 0.48-082
Matsushita © 100~400 0510 Pad IC+4 16
Mitsubishi 96,256,1024 0.5-08 Stacked solder ball IC+{<0.6) IC+0.3
Motorola ™ 40-150 08 Solder ball IC+(15-2.5) 10
NEC 10071000 08 Solder ball IC+(<10) <l.6
Nitto Denko <100 0.5-10 Solder ball IC+(<0.4) Die+0.35
Sandia/Aptos "2 34-275 05076 Pad or ball IC Die+Thin film
ShellCase Peripheral >0.25 Pad IC+0.1 0305
Tessera/Amkor/ 18~1000 0.5-10 Solder ball of IC+(<1.2) Die +(0.3-0.5)
Shinko Elec. Ni/Au bump
Tl Japan 62-176 0.5-08 Solder ball IC+20 12
Toshiba 100~700 0508 Pad or ball IC+{1-3) 10-12




oo

OO0O0OD0OO0O0dOoD0OD0OdBURN-INGO
ooobooooboooboooooooond

ooooooond

OoocspOOoOooong
0o
OoocspOOoOooong
Oo0Oo0oOoo.5mmOOOnd
O OO OO O d (Fine Pitch)
OboooooooooOodd
Ooooooooooodg
CSsPOOOOOOOOO
OoooOooooongcCcsPO
Odoooooonod
OOoOD0OO0OO(Reflow)
Odoooooonod
Oooooooogoad
Odoooooonod
Ooooooooogooaono
N I I B 0 I
(Substrate Pad)O O O O
O O O O Solder Mask

O

Oo0Doooooooooao

obooooad
L.;opogosMToogcecspoonog
ooogPcRloOoooooooood

OO0 Lead Frame CSPs

oggooooo ooo ogooo oggooo
Fujitsu® 49 Lead frame Wire bond (die face-down) Lead
LG Semicon Lead frame Wire bond (die face-up) Lead
Tl — Japan Lead frame Wire bond (die face-down) Solder ball

Others: Fujitsu’s Bump Chip Carrier (BCC)' Hitachi Cable's Lead-on-Chip CSP (LOC-CSP) etc.

(a) Lead Frame Type

Source: Fujitsu

IC

Wirebond

Leadframe

(c) Flexible Interposer Type

IC
Sealing . Protective Ring - Chip
e _/""'-\,_ o Lol 11 pp— - l0rer

¥ Flex Tape Bump Arrary

Source: Tessera
(d) Wafer Level Processed
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(b) Rigid Interposer Type

Solder Bumps
Redi stributed

Pads
Solder Balls

Defined Pad O Non-solder ‘
Mask Defined Padl O O O
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Next-level Board

Source: Motorola Source: Sandia/Aptos

0 O O Rigid interposer CSPs Shio Seale
0oooooon ooooo 0oooooon oooon PackageD
Matsushita Ceramic (2to 4 layers) | Flip chip with gold stud bumps and Land oood
silver-palladium adhesive
Toshiba Ceramic (1layer) Flip chip with gold-gold solid phase | Land or ball
diffusion
Motorola*® PCB Flip chip Solder ball
IBM 7 Ceramic (multilayer) Flip chip Solder ball
Others: Amkor/Anam’ sChipArray EPS NuCSP, IBM’ sFC-PBGA, etc.
O O O Flexibleinter poser CSPs
gooo ogo gooo gooo
Tessera/Shinko/Amkor |  Gold/copper on polyimide flex, | Thermosonic gold-aluminum | Ni-gold bump or
bonded to chip with elastomer bond (die face-down) solder ball
NEC Copper/polyimide flex, bonded Double bump bonding (thru Solder ball
to chip with polyimide adhesive | holesin polyimide tape) (die
face-down)
Nitto Denko Gold/copper on polyimide flex | Thermosonic gold-aluminum Solder ball
(ASMAT), bonded to chip with bond with TAPI (die face-
TAPI* down)
GE®© Copper/polyimide multilayer flex, | Laser drilled vias plated with Solder ball
bonded to chip with adhesive copper (die face-down)

Others: 3V’ s Enhanced Flex CSP, 1ZM’ sflexPAC, Tl-Japan’s uStar BGA | €tc.
TAPI: Thermo-Adhesive Polyimide
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LevelinglD OO OO OO

e CSPUOOOODOOOOOOAO
(Single-side Board) D O OO O OO OO
O0O0O0O0O0O00O0d(Staggered Two-
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O O O Wafer level processed CSPs
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ChipScale™? | Onwafer interconnect with epoxy | Gold beam lead (die face-up) | Land (silicon post)
Mitsubishi Copper interconnect + UBM + On chip interconnect (die Stacked solder ball
transferred inner solder bump + face-down)
copper pad + epoxy
ShellCase On wafer with glass plates and Extended die pads and plated Land
adhesive metal (die face-down)
Sandia/Aptos ™ Two layers each of copper and On chip/wafer interconnect Land, gold bump
polyimide (die face-down) or solder ball

Others: Flip Chip Technologies’Ultra CSP, Fujitsu’s Super CSP, Intarsia, National Semiconductor’'s uSMD , etc.
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Vacuum Pickup
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1/2 Mirror *

Beam Splitter Cube Substrate
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Company Location Phone
Air-Vac Engineering |  Seymour, CT 203-888-9900
Advanced Pennsylvania 215-364-5588
Techniques Co.
APE Corp Key Largo, FL | 305-451-4722
Austin American Austin, TX 512-335-6400
Technologies
Conceptronics Portsmouth, NH | 603-431-6262
FineTech Carlshad, CA 619-931-3622
(Palomar Products)
Manix Huntingdon 215-953-9797
Valley, PA
MRSI Chelmsford, MA | 508-256-4950
OK Industries Yonkers, NY 914-969-6800
Pace Laurel, MD 301- 490-9860
PDR Pleasanton, CA | 510-455-8602
Microelectronics
SEC Moorpark, CA | 805-529-2293
SRT Westford, MA 508-392-0633
Wenesco Chicago, IL 312-973-4430
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Encapsulant

Wrie Bond for P1
Flip Chip for P2

Package Size =
Chip Size + 80 mils
Chip Thickness = 11 mils
Total Thickness = 48 mils

Solder Ball
(63/37 Sn/Pb, 0.3 mm dia., 0.5 mm pitch)

Chip

Interposer

Cu Pattern

Via (0.2 mm dia.)

(40um line/space)
TAB Tape (polyimide)
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PANASONICO O CsPO O OO
PDA, JT-SLO O O O 14860 O O O
MATSUSHITA Electronic Corporation O

Ooooooooobooao

O 00 mini-BGAO O O O O solder ball shear and boar d-level solder
joint reliability tests - 14

ogoono od goooo oo oad
Ball Shear - 4 wafers Avg. =206 9 Pl dielectric
Ball Shear - 1 wafers Avg.=197¢g BCB dielectric
Thermal Cycle Air to Air, 12 dies 10 to 40 cycles No Underfill
(FR4 Board Level) 0to 100 degree C
Thermal Cycle Air to Air, 12 dies > 2000 cycles With Underfill
(FR4 Board Level) 0to 100 degree C
Thermal Cycle Air to Air, 8dies > 500 cycles With Underfill
0O0O0o0oo 20 (FR4 Board Level) 55 to 125 degree C
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Intel 4 Mb Flash Temp. cycle B (FR4 -55t0 +125 C, 1000 cycles 0/78
Structure = uBGA interposer)
1/0 =46 Temp. cycle C (ceramic | -65to +125 C, 1000 cycles 2/78
interp.) (4 WBsfailed)
Pitch=0.7 mm THB (ceramic interp.) | 85 C/85% RH, 1000 hrs 0/78
Size=3.75mm x HAST (ceramic interp.) | 130 C/85% RH, 150 hrs 0/28
5.25 mm approx.
Level 1 precond. (pkg) | 85 C/85% RH, 168 hrs No delamination
or crack
High temp. storage 150 C, 1000 hrs 0/78
(pkg)
Fujitsu 16 Mb DRAM Temp. cycletest -65t0 +150 C, 1 hr/cycle, 0/40
Structure = SON >500 cycles
1/0=26 Package crack (pkg) 85 C/85% RH, 168 hrs, heat | 0/100
upto245C
Pitch=1.0mm Temp. cycle test (pkg) -65to +150 C, 500 cycles 0/25
Size=7x 16 mm
PCT (pkg) 121 C, 2 atm. press, 100%, 0/25
336 hrs (pre-cond.:
85 C/85%, 168 hrs + IR)
Hitachi DRAM Temp. cycle test -55t0 +125 C, 1500 cycles 0/21
Structure = TAB
tape-based CSP
1/0=40 High temp. and 85 C/85% RH, 408 hrs 0/19
humidity (pkg)
Pitch=1.0 mm PCT (pkg) 121 C, 2 am. press., 480 hrs | 0/41
Size = 11.5 mmx High temp. storage 150 C, 1000 hrs 0/11
6.6 mm (pka)
LG Semicon | Test chip Temp. cycle test -55t0 +125 C, >800 cycles 0/6
Structure = BLP
1/0=200r 28 Preprocessing (pkg) 85 C/85% RH, 168 hrs No delamination
or crack
Pitch = 0.5 mm Thermal shock (pkg) IR reflow @ 240C, 3X No delamination
Size=11.72 mm X or crack
5.21 mm
Mitsubishi Test Chip Temp. cycle test (96 -40to +125 C, 1 hr/cycle, 200 | 0/20
Structure = MCSP MCSP) cycles
1/0 =96 (6 x 16) -40to +125 C, 500 cycles 8/20
Pitch=0.8 mm High temp. and 85 C/85% RH, 48 hrs, heat No delamination
Size=6.35x 15.24 | humidity (pkg) (1024 to 235 C max. or crack (0/5)
x 0.65 mm MCSP)
Sharp Test chip Temp. cycle test -40to +125 C, 300 cycles 0/18
1/0 =160 High temp. and 85 C/85% RH, +7.0V, 1000 | 0/25
humidity hrs
Pitch=0.8 mm Repeated bending test The mounted position is 0/10
Size=12x12mm | (BdSize=100 x 50 x fulcrum. Bend 2 pts. on bd.
0.6 mm) w/2 mm deformation. 300
cycles.
Structure = PI/Cu Package crack (pkg) 30 C, 75% RH, 96 hrs; heat 0/32
t0 230 C, 2 cycles; PCT
(121 C, 1 atm.,100% RH),
300 hrs
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Thermal Cycle Air to Air, Au Adhesiveand Au| > 1000 cycles
(on Si Substrate) 0to 100 degree C
Thermal Cycle Air to Air, 63Sn/37Pb 63Sn/37Pb > 1000 cycles
(on Si Substrate) 0to 100 degree C
Thermal Cycle Air to Air, 63Sn/37Pb 63Sn/37Pb > 1000 cycles
(on Si Substrate) 0to 100 degree C
Thermal Cycle Air to Air, 63Sn/37Pb 5Sn/95Pb > 1000 cycles
(on Si Substrate) 0to 100 degree C
Thermal Cycle Air to Air, 63Sn/37Pb 5Sn/95Ph > 1000 cycles
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1/0 Type Periphery Array or Periphery | Array or Periphery | Array or Periphery
Pin Count Low Medium to High Low to Medium Low to Medium
Footprint (Pkg/Chip) 10t02.0 >12X <or>12X ~10X
Typical Thickness (mm) 09to15 1.0t020 08t012 0.3t01.0
Quter Lead/Ball Pitch (mm) 0.4100.65 05t01.0 05t01.0 0.2t00.8
Infrastructure Good Some Limited Limited
Estimated $ Low to Medium Medium Medium to High Low to Medium
Production Some Some Some Some
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