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1. Intfroduction
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PCB Number 1.

Different Thinking & Action
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PCB Number 1.

Different Thinking & Action

a IC Package Structure
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» Increasing the multi-stacking package

* The trend of thin package

» The problem of thermal and mechanical reliability
— Needs to the whole improvements

PCB Number 1.

Different Thinking & Action
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0 Conventional thin PCB Issue

* Thin PCB Issue

* Low reliability (PCB crack by different CTE of materials)
« Limitation of PCB thickness (Current thickness 130um)
* Workability & Cost Issue (need the carrier frame process)

PCB Number 1.

Different Thinking & Action
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PCB Number 1.

Ditferent Thinking & Action
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Q Leakage failure parts after PCT 168 hrs
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SEM x250_Via hole SEM x230_Via hole
Sixi‘ggofh?:k:::: 20964 micron  Oh crack in via hole and land edge SR crack in via hole and land edge
) Note ) SR Thickness 30.194 micron Note ) SR Thickness 32.837 micron

2. Reliability issues
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Q Warpage Issue
+* Shrinkage Difference between Cu area and SR area

®Copper area OSR area

+Bow

Shrinkage Difference between Cu area and SR area makes warpage issues

PCB Number 1.

Difterent Thinking & Action

Q IC Package Issue

* Tensile strength

> SR ink : 50Mpa / Core material : 260Mpa
-> SR is lower than core material

*Tg Temp.
>SRink:98 T / Core material : 190 T
-> Different Tg is cause of low workability
& low reliability in Ass’y process

« Reference (material properties)

« Core material : Tg 190°C
CTE al : 30ppm, a2 : 130ppm
* SR ink(Solder Resist) : Tg 98T
CTE at : 50ppm, a2 : 150ppm
+« EMC mold : Tg 150T
CTE al: 10ppm, a2 : 30ppm
PCB Number 1.

Ditferant Thinking & Action
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3. Improvement

Q Structure comparison — 0.13T PCB Material SET

« Normal PSR

10~20um SR Ink

60um Core

10~20um SR Ink

*Epoxy SR

10~20um = Epoxy

60um Core

10~20um 4= Epoxy

PCB Number 1.

Different Thinking & Action
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O Process comparison — 0.13T PCB Material SET

» Normal PSR *Epoxy SR
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SCB Number 1.
QO Epoxy SR PCB structure
¢ Process

Au Plating

* It's possibie to change the epoxy color by pigment

PCB Number 1.

Different Thinking & Action
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0O Extremely Thin Product PCB using Carrier

* What is One layer PCB?

Remove the carrier
(after assembly)

Provide the extremely thin PCB (total 50um) by carrier solution

» Concept

Surface Finish (Nonbanding area)
Au plating (Bonding area)

S
| ww i (f:\lti]c’l:::ring

Au

PCB Number 1.

Ditferent Thinking & Action

Q Extremely Thin Product PCB using Carrier

* Why One layer PCB?

* One layer PCB can provide the merit of muiti stack package by thin PCB (50.n)
- Customer can assembile the thin product without frame attachment

* High reliability & Best workability
- composed material : Cu trace + core (without SR)
- No dimension change & warpage by carrier

* High density design without plating bus-line
- Bus-less Soft Au plating is possible by electrolytic carrier

PCB Number 1.

Ditterent Thinking & Action
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4. Reliability data

0 Warpage data — PSR vs ESR

Individual Value Plot of na, ea, nre, ere, nb, eb, n125, e125
95% CI for the Mean
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* na : normal - A state

* nre : normal — after reflow

+ nb: normal — B state

* n125 : normal - 125 heating

= ea : Epoxy SR - A state

+ ere : Epoxy SR - after reflow

« eb: Epoxy SR — B state

* 125 : Epoxy SR - 125C heating

PCB Number 1.

Differant Thinking & Action
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0O Extremely Thin Product PCB using Carrier

Q Test result

Sabon s Gmennca [fondtion Machine
Substrate 0min/125°C,120men/ 125 30
Pre-bake NoGhange || NoChange || ipsc M
SNT Redlow No Change Ho Change |P45°C. Smun v
Fluz clean No Change Ro Change v
Sutasie Omin/125°C  120mw 125 .30
s Ho Change 1o Change [ v
Due Bend ALPHASEM) Ho Change o Change v
Die Bend
Dre Bend(RENESAS) e Change No Change modsfy sensor
/30T 50munn1 50T,
Epoxy Cure Ne Change Ho Change 02”'5:'6‘ T Somuni1 S0T 30 v
. svgen 250mul/mitute Argon |
Plasma before WB | Change(alinle white] | No Change [F7 00N W hemote v
WieBoud |  Wire bumd(K&S) No Change e Chenge modify semsor
Ware bond(ASM) No Change Mo Change .
250l 7
Plasma bofore MD | hange(altle white] | No Change [[X785" 42 Cmubmmute.Acgon B
Moldng |po MW, 1myste
Molding No Chiange Mo Change v
Mariang Marking Mo Change No Change
Singulation Singutaten Mo Change Mo Change {punch Iife < 500K by the metal | modsfy sensor

* Carrier PCB can provide the merit of multi stack package by thin PCB (50n)
- Customer can assemble the thin product without frame attachment

PCB Number 1.

Ditferent Thinking & Action
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