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Front-end processes

Processes for producing integrated
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1IC chips produced in the front-end
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Outline view of the EUV
lithography process EUVL mask

. Wave
] length 13.5nm
Target
L 5
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Laser plasma light
source
(EUV light source)
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Wafer stage

F# %k 1 AGC HUB-AGC to Further Expand its Supply System for EUVL Mask Blanks
https://lwww.agc.com/en/news/detail/1198305 2814.html
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1. TSOP or QFF ___——Mold Compound

l Polyimide
4 Lead Flame
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2. FBGA (Stacked Type) '* Mold Compound

Polyimide
Solder Bump
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I water dicing ( Back ornng )

( Tape mount

Back grinding

Design/
masking processes
Design of circuits and preparation

of masks for manufacturing ICs
based on the clcuits,

Front-end processes

Processes for producing integrated
circuits om slicone substrates

called wafers,
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IC chips produced in the front-end
processes are diced and sealed in

| & wide variety of packages.

Semiconductor Manufacturing
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3 Conductor and Dielectric loss of a SO ohm mikrostrip tranmission line
Transmission loss (@) = Dielectric loss (od) + Conductor loss (ac) 125 0

= \
f ]
®an =« 273 xTthk x Df Y =
@ac < Rs(f, p.+) % 0k xitwb) | ©f

Dk : dielectric constant DF - Dissipetion factor %

1: Frequancy, o Light veicery E

R : Surfoco resstance of conducior Eto

£ - Resistvity of conductor, b : Diclectric thicknass o
\ii w - Conductor wadth, ¢ - Conductor thickness ) g” I

< Solution to lowering transmission loss > =
’Reduclion of ad = Low Dk & Df Resin technology 10 ==oi

. Reduction of ac = High adhesion technology between resin and
conductor WIth vory lw surf“e roughness 0 5 10 15 20 X N % 0 &5 W0 S5 6 685 W S

Frequency (GH]
RTF VSP VSP Profile free4+Primer  Nano anchor surface treatment
Rz2.0~25um Rz 15~20pm Rz 1.0~15pm Rz 0.5~1.0pm Rz 0.5~ 1.0pm (Rq 0.3um)
1~10GHz 60GHz
Profile free
CuRz T lossT == (Very smooth proflle) =) Peel{
(05 it G0 A SUlER AR F R ERERHDDERAAL) - 81
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LOW-LOSS LAMINATE SELECTION

Tier 6

RF35 RO4230""
TLG30 RO4003

Tier 5 Rogers s;,si?u',oa,d c {Adon N  pf~0.003-0005
RO4350, - * “Wegtron & 2» », FR23 *

<&
EEEEEEEEEEEEEEEEEEEER -a EEEEEEEEEEEEEEEEEEEEEEESN

Nelco 7 3
Tiec 2(';&_ N4380 1S625 *l'_'?g;" DFf ~ 0,005 - 0.007
N4000-12
N4000-13SI
Tser3/ Megtron 5 N4000-13 1S620 IT200D \ Df ~ 0.007 - 0.010
Arlon 11N
Isola Polyclad
Tier 2 FR408 M,::"::,‘,‘f' Getek & Epoxy *,!;'29‘;2':5‘ Df ~ 0.010 - 0.020
1S415 Getek HR

" Standard Halogen-free High Tg

1 KABNTR

The market for low-loss laminates for high-speed applications is summarised in Table 1.2 below. Tier
3 laminates are gaining an ever-increasing share of the market for high-speed applications, while Tier
2 reflects the commoditisation of systems that were regarded as high-end only five years ago.

from Executive market & technology
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Resins === Prepreg (PP) =—= midkw (CCL) == PCB
Resins PTFE LCP PPE maau AN o1
materials for 5G
S Low-polar Tee-Stags
CH;
Structure .—H—H—- +'O""H'-%—vrl- 4Gy 0 - cross-linking
EE | x CHy " matartals
Df (10GHz/30GHz) 0.0015/0.003 0.002/0.003 0.003/0.005 |<0.003@38~80GHz
Dk (10GHz) <3.0 2.8~3.4 3.6 < 3.0@38~80GHz
Process Temp(°C)/Time  ~380C/5~7h } ~300C/=3h <210C/=3h <210C/=3h
: Poor in w : ; :
Multilayer / H.[?l laminating & 'Poor in Electrical properties Good Good
Manufacturability drilling control
Process Window | Narrow Narrow Good Good
: so“!b'l'ty Insoluble Insoluble Soluble Soluble
in organic solvent
Cost 3~5 times 1 =1 =1
CCL: Copper Clad Laminates : . PCB: Printed Circuit Board
;'
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1. Coverlay

PI Film
Adhesive

2. Laminate

Cu
Adhesive

Film
Adhesive
Cu

3. Bondply

Adhesive Film

fRSEEMCCL, HfAE+B+E
M =ZRBHEMA{REER
M, IREMEFE+EM, H
EfERE, HrEEREH,
Pl Z31PMDA-ODA ( Kapton)
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YAREE 6 GHz-40GH:z 40 GHz - 100 GHz >77 GHz
| EE <25 pm <25 um < 25 pm
T \(EREE) BR BELER BEEEAR
ﬁ Dk <25 <25 <3.0
E | pf <0.001 <0.001 <0.001
2 | Te(rmA) >280°C > 280°C >3000C | =EEEF=
E sanE
BYEN (S350 T Amplifier BB EIEEL.7%) « 1W/mK~2W/mK
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Cover-lay
{polyimide)
Adhesives
{Cover-lay)
Adhesive (Copper)

Pattern (Copper)

Adhesives (Cover-la
¢ ¥) Base film (polyimide)

Adhesive (Copper)

Pattern (Copper)
Cover-lay (Polyimide)

PCB/FPC structure Materials Dielectric performance
Cover-lay Photosensitive polyimide Need to be low
Adhesives Epoxy resin derivatives Need to be low

Wire Copper -
Adhesives Epoxy resin derivatives Need to be low
Substrate Polyimide Need to be low

From Toshiba Co.
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