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1. Process of PES and UPES

2. Gomparing with Conventional Technology

3. Component technologies of PES and VPES
3-1. Special Stencil
3-2. Equipment
3-3. Liguid Encapsulation Resin

4. Applications of PES and UPES
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Reduction of procedure | Vacuum Chamber.
for devoid .

Misk N

Available to the usage of

Epoxy resin

Squeegee

De-void | high viscosity resin

‘ ! by printing during heat °
1 ~___(patent)
Cure
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* Excellent of large mass
Production of a large pmduection B
number of units mamp (. TAB :2,700UPH
] ) ,
atone time « Smart Card:4,000UPH
» Easy to control
Stencilchanging | wemmp |© O 0 0T0
* Easy to change model
Available to the resin :
» Easy to resin development
oflarge scale viscosity » Easy to meet the request
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* Reduction of initial investment
*Adapt to a small quantity and
Noneedmetaldie (s | .\, .. .u;mber types
* Short delivery time
llml need heat + * Without restriction of interposer
ani pressiure process « Low cost |
Low resin loss g | - Low cost
* Without environment problem
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Continuous printing
No need the sweeping

l bottom of Stencil

 Special strucmre |y [ oy coneatof
[u“' llﬂllllllﬂ packaging shape

~

Easy control of packaging thickness
Getting smooth surface

Ofi-Contact Constructien

) [

Loading System
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o7 & VPES Liquid resin for packaging

" 3 cplye; N o A R o e < A MR - TR g A A e R D T R |

NPR-100 series | General nraue COB. Sman Card etc.

NRT  series | Quickcure | [ng_thinthickness

High adhesion ;
packaging etc.
NOV  series | UVcureswie e o0 poniete.

NPR-700 series | lowwarpage
Highreliabiiity | BGA. CSP. MCM etc.

Low warpage
& series For ceramic BGA. CSP. MCM etc.
NF series | Migh underfill Module for ceramic hoard
. Fiip Chip underfill
NiD series | High
transparent LED. others

DI~y
e 1 |
TR 1
CSP .-~ Wafer Lvel CSP
(i Stacked M2
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LCD Driver Module SD Card Module
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Used for LCC assembling

COB with SMD

Glass-Epoxy Substrate

High density 1

LCC with SMD

i) ! o m

\

Paper-Phenol Substrate
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Merit for LCC assembling

1. Suitable for SMT and reflow soldering with SMD at onetime

2. Failure IC can be repair after inspection

Reduction of percent defective

3. Paper phenol substrate can be used for mother board

BEZ"> Reduction of total cost
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Semi-auto Printing Encapsulation System (Standard) :

{Effective area
of printing )

150 X 150 mm

250 X 250 mm

LCD Driver T-BGA

AWM
P S

»
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_TAB line |

SRR YRS R ST

Loader Printing Encapsulation Ef]uipment
Snake Oven  Un-Loader

o . P
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TAB Packanlnn memml ll'atnml

Onening Area
ij /j M Specal Stencit
—— Transportation divection
1l
LS after ILB NG hole L.SI after packaging
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Presupposition

Capacity

Operation time

Productivity

61C/7S

30days x 24h/menth

(transportation 258
+ Printing 459)
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.| Remark

i 30,800 4 i

..o ] BIYR@ (23°C)

o | OH‘, i e

2rpm./20rpm.

Lol ;'_L‘J; ci‘»‘;_

150°C

£:1.20°C/110 min.+.150°C/1.5.hr, . .
_|Ats5°C

TMA

;“" T o

Rockwell m

St 3§mpp~m‘.mr 5 e

TMA

| nsxean

..>200g/em . 7.

For Uplex
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7 NRT-930 Peel Strength :
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300~
For Uplex
g b EE I
3 200f
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]
3 100 100°c
m “ ﬂ
g L2 | L l
1hr. 20, 3hr.
Curing Time
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- TRB Reliahility Test Result
item A | B H
Mechanical
Strength Pass Pass Pass
-65°C150°C | -40°C125°C | -50°Ce150°C
Temp. Cycle
B.Ly 500cycle 300c¢ycle 200cycle
11 125°C/1000hr.
THB 85°C-85%RH | 85°C-85%RH | 85°C-85%RH
1000hr. 1000hr. 1000hr.
131°C-2atm
USPBY 40khr,
PeT 125°C-100%RH | 125°C-2atm. 125°C-2atm.
96hr. 300hr. 100hr.
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Smart Card PES Line
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7 @: [ncansulatlnn HBSIII for CSP
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Low CTE Low Modulus | Remark

NPR-700series | ESseries |LowWarpage

_T0Pas | 20Pas  [Bume23°c)
TP ' 2rpm./20 rpm.
Curing Condition .
w o TMA
Shear Strength - RIA
Hardness - - - Rockwell M
Water Absorption - "0.9% *| PCT 2 atm./100 hr.
: T 10 ppm 25ppm | TMA

2300 kg/mm? 300 kg/mm? | JISK6S1

<1ppm 100°C/20 hr.
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e & VPES BGA GSI’ Process

FiS R W e s E NN
SRR W OB OMOMRN W, =
HNERERNS Il n 1'.

ll' ll nm Il ll Il |
5. i oW L 58 I |
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Squeegee

f“l:uringr— | Marking by PES 'r— Curing] «——— Encap. by VPES |
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VPES BGA Pacl(age nellamlltv Test Result

Test Item Result
Wire Damage 0/20
X-Ray
Voiding 0/50
C—-SAM Through scan
Peel test 0%

SPS intemal. Hand peel encap
Moisture JEDEG A-112 Levell 18/22
sensitivity | JEDEC A-112 Level2 0/22
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Structurs of W-BGA |

Encapsutation for Windew Side
Wire honding Selder Ball

Substrate

IC Chip Encapsulation fer Back Side
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UPES DRAM Package Reliahility Test Resuit

UEIIEG S'l'll Test Method A113- Bl
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ElectrlcaEC Functional test T est It em R esu It
Bake@125°C,24hr PCT Pass
B 121°C/100%RH/2atm /168hr
JEDEC A102-8,Cond.D
Pre-conditioning Level Il
30°C/60%RH/192hr Heat cycle test Pass
-55°Cto125°C(air to air) 500cycle
ﬂ JEDEC A104-ACond.B
Reflow@220°C 4times Thermal shock test Pass
J1 ~55°Cto125°C(liq to liq) 500cycle

Eiectrical DC Functional test JEDEC A106-A,Cond.C

(High temp storage test |Pass
150°C/ 500hr
JEDEC A103-A
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A Critical Review of the Top CSP Patents

By Darvid Franers and Lo furdine, Congritusing Ediors
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Last year, the U.S. Patent Office issued about 350
patents that could be classitied as either hall grid array,
chip scale or wafer level. After a careful review, we
believe the 10 that follow were among the best.

Bumps Plated on Wafer Bumps Exposed by Grinding
An Encapsulant Is Applied Solder Balls Are Transferred to
by Screen Printing to the Exposed Bumps and
Cover Bumps Reflowed
PN 6,06,646
Japan Rec Co.

Figure 5. Wafer-scale package using double bumps
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_VPES Flip Chip Process |

T N N S PR S

k:
TG e

HEF 17 15%15%0.3
FruT:50um
Substrate

Meta! Wiring

WE—0.5torr ~ ummmm) 0. 5torr ) O.Storr—RE
Squeegee
- RBSE l dmj
Mask
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F|II in lhrnugll nole llv VPES Jf

<Through hole > |

R T T T TS
TN

AR ot

oo Hoic tismeter mme ;0.2 Hole dlameter »m¢ : 120

1 PEB thickness mmt  : 1.25 Hole denth 4 mt +120

N Rspact ratio . 6.95  /\snect ratio +10

MRS pasts . Insulation Paste A

~.SANYU REC CO.,LTC

Assemhbly

2

Component
SI]IIIIIiGI‘

$HEEERLLLEChETOTN

Packaging

" Waferfab
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SIP (System in Package) ~ 0 h

Semiconductor
Built-up Substrate / , Passive Component
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e 2 5
s . 8
o pp— \ p— | See——— [ ——— P —e—

Inner Via Hole
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J3DP (Cube Packagel ~ni:n

Encapsulation ThroughVia  3D-Semiconductor

Solder Bali
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Subistrate
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Comparisonof LEDdet | LEpjamp LED COB
matrix dispiay hetween @ Lead insert s""“!ll‘::m
:::vemlonal method ‘@ Solder joint Mask i |

& VPES

Display size 96 mmI(] 96 mm[
Display thickness 31 mm 12 mm
Display welght 160 g 80¢g
Dot number 256 dot 576 dot
Viewing angie 70° 160°
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3.PCB is down with table.

Bubble

4.Devoid by Vacuum and Repair
Bubble

i
SOOI

2.Printing for clean 5.Complention

SNAVAVAVAVANS

“ SANYU REC CO.,LTD.

Semi-automatic tyne ot
Printer for PES Cleaning System
1S-34GK-PES for LED Process
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Mechanism of VPES

2 Entering resin hole of Mask
by little leak "

- Squeege
o ( -Resin Wire Mask
: 1

) Chip
1.Coating resin in high vacuum 3 Printing for clean

Bubble 4 Compiention
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CTHAH LRSS (EET—5)

XEAEIMmE Y F@ammF v K16 X 16Ky be 9 7 RFA L DRE

FAAN Y-k PES VPES
MEESIE 2,400.0(S) 150.0(S) 200.0(S)
s 90.0(S) 90.0(S) 0.0(S)
BESE 900.0(S) 360.0(S) 30.0(S)
Total 3,390.0(S) 600.0(S) - 230.0(5)

D Encapsulaiior; I devoid O répairf !

! !
S ket : |
g SERE
o ! H
: o
R A i
& |
“gz‘ s —— " SR ”
0"""5 () 1,000 2,000 3,000 4,000

Time (sec)
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ISEPT2001 (Beijing)

. B respectinl
conference session-chairman
Atsushi Okuno
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ISEPT’2001: The Fourth International Symposium on Electronic Packaging Technology
Aug., 2001 in Bejing
Excellent paper: High Density Semiconductor Packaging with PES& VPES
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