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O ADME MY S| SH0)| Q= 7102t 2&, 22| 2F, O 2F, C|AS20] E210|H 2&, LED/
Lightning 2&, XAZMAM 25 S0 B85= HEMQ! BIEXNSRE2! Embedded SiP 2=F, Fan-
out WLP(Wafer Level Package), PLP(Panel Level Package) 62 X2 &% S0|C}.
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+ The future brings no single leading driver, but a fragmented growing market! [ loT/
0 lleT
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o Mega Trend : 5G Mobile, AR/VR, AOIEZt HPC, Hyperscale DC

#i%y (microphone +
| audio IC +
V' microspeaker)

Voice Processing Hyperscale Data Centers




* 5G 7|K|=2 1=, HPC 2! Xt=Xt2 Qo FCBGA 7% =7t =L

« FCCSP 7|tz Qe Oo = ADEE, 0212 ! DRAM #+&&0|Ct.

« 22 PCAY drl= 8 20| =0t

* 219[0[2} HiSilicon2 5G 7|X[= 715 2= HB= FCBGA Mid &4 S0|Ct

« Amkore BMW 2 Audi HIES 7[HtO2 ADAS ZZA|AME FCBGA AEHOZ QIS £Q &7
Oilef S0ICt.

* AMD, NVidia, Intel2 7T HMZIA(OA HPC OHZ2|H|014 IS 2161,

* TSMC CoWoS= HPCE ®let M=z Bis =& SO|C.

* Ericsson, Huawei, Qualcomm, Samsung2 EfX|¥ 5G 52 2lo == S0|Ct

M EERR 71T A& 20204 832 222 11% CAGR HIEZ S7oUCH.
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* SLP MIZRH= it g2t &V St SLP &5 24t 2 2FS 2= Hatdol= [
EEZS 70 UM 3 SLP MIZYH & 24210 H|ZL A SAterLL UL

*ED 7|22 =7| = ©AHZ ACCESS Semiconductor 2 Schweizer= 2025E77EX| ED7t At
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ED REH2 202301 AIRHE A2 JE2 Froh= = AER XisAL S41 H Q1Z2t0|H, ED
Ml ol = O3|E ZEA= AR RHEHS 20(61 SICt

5G= Y& 5G of=900]] YHICI= THO| 7|=0| AI8El= bGE HiXEol/| AlXfet &= 3! o=
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O TXRIAZE A1 IDM(E &I A|)/Fabless/Foundry §IAIQ2| 424 24417 E4X0|Ct.

O XY LY HZIEHMEE AAY Sefeld 719 AV sl0Xl= S=&=i0|tt /0[H, Ii7 |1,
e

o olie| 228 W71 A 42, AA™ =X MS0 et 17| HIS0| &2 HO|0, Fabless®t
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A2l LT AFE G, IRIPIR| MBAAY =]

AFZ J|E MI f0| H3I5tT QUL
« B A MAFAE HAHE 10 count?t B2 High Tech MEB(YENO= AJAE! BIEA) O1EH 2
A 2280 T 10% O|AF S7I5HD UOLY, 10 countZt ML Low-end HZE(LEIXOZ H|22|

H=R)2 5% 0|2t = HESIAC

O AJAHE! B M ZXE0F Fabless/Foundry/Packag(Test) 2 23t/ 2213t =A|0|CH.
SH207t WZ2| Fabless/

« MAIAEE OI2e] SR FAC| Q1 S7t FMl= E2fotd HIHR2 5
M|O]LH.

f

Foundry/Packag(Test)2 T=23s}/2£¢3} &=
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o MIA HAREE M2 AAS] SR MY S L DRIPIX| ME 9= g8t QUCH
MS2 HZ2| BI=H0f TSt Back end 7t82 ©I|SH High-End HE0]| CHst

of &f= AIY 2d=tE ?lollAl =L HIHZ 2| Fabless B4|2| X[&XQ

=

O A BHES I3t AIA
- S FRHAE
FIARAIR 74242 St 510F 5
MR} D ST ERQ3I

- U I§7 1 EAC| B MLE ?loiM B 71s & IP 22 SEn 2 iMel OFAE 31t HE0]
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S2H0I LIEYT TE0| O3t XIIT s,

2 )ls2d 3%
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AR THHTHRI0| Hatelof [t 015 HE MIZZ

=0
SO A

Y= A HISO[ =HTHE| UL,

O Moore?|

HEfFS| 58t d
O 5G Z2|0|E Yo|E9| AE3IE ekt MAICHIO|A IH7|X| 7|=0f CHet
W7t ==, 02 7|=Q1 HIO| QM Q] MAAE 7|

ron
A
%*3 Ji
A

M=2 SE

(1) loT 2 HIM HIEQT o] M0 2 MY 715 7HE
=2 DMef, T2E=si0f 9t

O TA7 (712t T+doh= atiel 7|=0l BRI, g
=5

RHIR 8}, KAHF

o
oE
oIr
for
=2
o
-

[ E3]3Q BHeX||/Ii7 |X] 44t 2
T T
2 0] E== 0.24 Million 1 Million 1.4 Million 2.7 Million
2 o7 |X| = 194 Million 1,178 Million 186 Million 20,833 Million
A FA0|= 89 m 60 m 130 mt 2.25mt
MCP Ej Single Chip Package | Single Chip Package = 4 Chip & MCP 4 Chip =X MCP

o X|Z7HK|Q MAE7|7|9] IMHs3tE ARG 00|32 2 M|A, DRAM, NAND Z2iA| HI22|Z
7| B5 300, 282F tHEXQ| 202 89me, 60mr, 130mr=, & 202+~1002t & 0|mel A
T2 E 8ot ULt

< ZEX|2E 0]740] Trillion Sensors®@]

A, A HERZO| ABEE MEMS MM S 2.25m HE= 012
MH O it it 2702 o= Aot 27t

SIZH12ZR JH7t AH|E= A2 SHH 2

oloit= A
EIC
o 12|11 I{7|X|Q] SXt= 47H2] MME MCP(Multi-Chip Package)Z £& XiH3 % i, 29 7H/27
=2 T120| CIHIO|AS AIFO| £ ITIGHME

SJ0f B H22I2] S by OJAfQ] Al FRO|CH, 0[otS
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NH|E2 250, £5] Si
UOA= A2 TIHIOIAS ML

0 AF FHIS M

PI%0| LI} CIHtO
[f2O= OIS 7|27H0] 119 505

Wiafer Level Package), T2l 4IH7 | X|7t CH=EIC.

o MM HEAI0AM LTHet E1|0|E1%
S7total ULt £35], loT FHol 2

HHIZI 7= /K==

0 IRDS20172 HRE
CPSOf| oflAl =401 HAlS

HAIGIRAL. B5F 245| 7t A=

ot

oc #

71712t SElotHAf 21zt

O =t

1 HolEE 5
RS XYt
271 QIEfT0|AZ

A9] Jli==0f et HIE0| &

< 5231

[E4]4CH AAR 2EH (IRDS)

JEolRAL.

rdok= 71K 7|0

Hsle @2l ClutojAL
HOIE ME[= HS STHEIUC

Q70| CHsH WL-CSP(Wafer-Level Chip Scale Package), FO-WLP(Fan out

=25

S(CIO|EIME]), ZHIAZ|7], IoTUR|CIHIO|A O|2/0f, IoTHIERIZE HOoh=

2. CHI0IAZ]7], IoTSUX|, CPSZt 2f 71710 EH=l= TBio|A 5

a5 20214 | 20244 | 20274 | 2030F | 20334
A A0 46 58 70 70 70
TENN T 3.20 3.50 3.80 410 4.40
L1 data cache €% (in KB) 38 42 44 44 44
L1 instruction cache 22 (in KB) 64 128 160 160 160
HBM YHEX (TB/s) 6 6.6 6.6 6.6 6.6
23 TDP (W) 249 288 334 387 425
(b) EHIA7|7|
20214 20244 20274
CPU 20{ 12 18 25 28 30
GPU Z0j 32 64 128 256 512
|t} 0= (GH2) 33 4.4 5.9 7.8 10.4
EM AT (Mb/s) 1000 1000 1000 1000 1000
MIN EfXH 8 12 12 16 16
HC AH| M3 (W) 5618 6504 7529 8716 10090




() loTAX|

o&"

20214 | 20241 | 20274 | 2030

C|H}0]A CPU EiXtis
CPU Z|CiFIt= (Mhz) 305 320 335 352 369
¢ (B=HHE{2], H=Energy Harvesting) B+H B+H B+H B+H B+H
ClHOJA MM B 8 12 16 16 16
(d) CPS
v e e e e e
CIHIOJA £ 128 512 512
C|HO]A CPU EXlis 8 8 12 16 16

(2) 5G & 22| 0[Ejuie| 2 83tS et ol |2 HE

HI(4G LTE: 4th Generation Long Term Evolution)&

O ol ANEE SHA AFZEl= 4M|TH SAIAAE
AIFOEIER| SiPE 1852t 20| R717[Tnt M2t 7|l of Ho| o2 JFOpE=X|

A=H20| WLP(Wafer Level Package: WL-CSP/FO-WLP/PLPE T3} £3), 90[0{2g,

SMT(Surface Mount) 52| SE{Z AZR=IC

O XIM|CH BAICH EANARI(BG)2 2018H 0% Sub 6GHzEH= 6GHz 2X(3.5GHz, 4.5GHz) FIt%-
O|got OFIHBIEH|Q| AFSO0IA ARIEIL}, O] SiP= F:It= XEA|I7F 4R 4G LTE(~2.7GHz)2t fgom
U PEAR0E 2 Hak= GX2H AYTEE =0(7] f{oh 7717 T2t 227 [T LH| S0

OFMEEH U 22223 WLP, 10|02, IPD(Integrated Passive Device)2| SMT 52| HEZ
ARl
2t O 2 HIE W7 |X|= 7|1&E
O] CHE2t 27 THEZ2! QFP(Quad
Arrav)sci 7| X7t =F21 o= ERE

—

o BIZA| IH7|X|= YetHOZ CHEXlst, ASst &85 9? | O
I{7|X|Q| 2foItS He|S kot RISHE|QICE. 1980 HHAL
Flat Package)= 1y 114 HS0| {22 Grid
M7} ZO0IK
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3] | pi |
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200

20
7| AO|Z ]

k

Ol

(22 8] LB W7 IXI &

0

O X2 C|HIO|AOIM AY THUE 2 HIZ 20| 7H55H {7 |X|2 QFN(Quad Flat No-lead package)zt
WL-CSP7t 2te 80| M2 HIgAZM eV 240| Eg S0ICh QFNS2 8 HAF HEo| 24
CIHIO|AZ SA0Z X7t2 HEET O, 100X M59| naE AX0| @7 E= A=

WL-CSP7t AlZECt WL-CSP= FO-WLP Y= O B2 HAtl2 2 FHO= SE|1 QT

O LY LHI0|A & QFP= YUEA SUX(Q} Z1HfM Z0|=2 HE HS0| Z2hotl, &% BXE F7|

{201, FBGA(Fine—pitch Ball Grid Array)=2 CHA| XISt 11 QICH.

o HM7|TS I7|XHHC 2 0185k= FBGA= EYILEA MO & HEA FOQAHHAS| HAJt

gl OM[EE7 S 0]&at0] If7 K| LSO 2= 80| 7ksol 0 &S TH7 K| LioIAf 24
SiPOI|l . X[Z= O 2EIC

r
el
r

O 7|E} WL-CSPE H|Q5t Al7| 7| X|= DUEZSIE SFaf| 7 |X| ATHO| IH7 |X|E IS 2 Ql=
Package on Package(PoP) HEf:= Z0FX|1T QUL

0 IYUE M| 50| El= PoP, WL-CSP(FO-WLP, 2| &7 |X| Z3, SiP, 7|EF TH7|X|2
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WGT ?sr?]tg;er]r;]str;ts for electronic RAIEE QTLASH Walter Huck DE
WG2 :;geu;iqir;esnts for electronics RRIAIRE QIS Ernma Hudson cB
Measuring and test methods for IEYEE S A :
HIE electronics assemblies Algerd Hisao Kasuga P
WG4 Printed boards and materials 32722 ATy Douglas J Sober us
WG5H Terms and definitions 201 Min-su Lee KR
WG6 zi\r/:ﬁggglbeddmg assembly S AR S Hisao Kasuga P
Measuring and test methods for - -
7| 2 AX§O| ZXT o
WG10 printed boards and printed board ==l A3 Hrl | =S Jianwei Cai CN
materials =es
worp | DSLTAOBIAOH | sgrmyynan, | i
circuit board assemblies ElV=FSFES Mitsuru Takahashi = JP
Design Automation: Component, M ~. .
Xt=3k
WG13 Circuit and System Description - ;Eﬁlu kﬁsﬂ of Denms B Brophy | US
Language 2E slZ YA AAR AN Genichi Tanaka JP
WG5 Design Automation: Testing of HAXS3E Chris Gorringe GB
Electrotechnical Products TXHIE Al Osamu Karatsu JP
JWGY aOSp;tel)c;a]I b1‘|:Jer1(:’[|or1aI|ty for electronic RRMAIAEO| IR 7= Hideo ltoh P
AG16 Standardization Strategy &5t Mef Walter Huck DE

O TCO10lA 2iXf Fll 01 Z=HME= & 32710|H, L2|L2H0M= “IEC TR 61189-2-720 Test
methods for electrical materials, printed board and other interconnection structures and
assemblies — Part 2-720: Detection of defects in interconnection structures by measurement

of capacitance”E X5t & 8712 HEZAME LIl S0|Ct,
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TC91 Work Programme generated on 2023-09-25

Project Curmrent | Working | Project

Reference

Title

Materials for printed boards and other
interconnecting structures —br /) Part 2-XX:
Reinforced base materials clad and unclad —br

Stage

Group

Leader

PNW 91-1892 /) Halogenated modified or unmodified resin Min-su
) PNW WG 4
ED1 system, woven E—glass laminate sheets of Lee
defined dissipation factor (less than 0,005 at 10
GHz) and flammability (vertical burning test),
copper—clad for high speed applications
Environmental testing — Part 2-83: Tests — Test
IEC 60068-2- @ Tf: Solderability testing of electronic components ACD WG 3 Hideyuki
83 ED2 for surface mounting devices (SMD) by the NAGAI
wetting balance method using solder paste
IEC 60068-2— ENVIRON.I\/IENTAL TESTING - Part 2-88: Tests Walter
—Test XD: Resistance of components and CD WG 3
88 ED1 . o . . Huck
assemblies to liquid cleaning media
IEC TR 60068- ENVIRQNI\/IENTAL TESTING - Par't 3-15:
Supporting documentation and guidance — RDTR
3-15ED1 . ;
Vacuum-assisted reflow soldering
_ Supporting documentation and guidance — .
[ECURELLES Confirmation of the performance of whisker test ADTR WG 3 lchizo
3-82 ED1 Sakamoto
method
Electronic assembly, design and circuit boards
IEC60194-2 | - Vocabglary - Part 2 Common usage in . TCDV WG 5 Min—su
ED2 electronic technologies as well as electronic Lee
assembly technologies
Circuit boards and circuit board assemblies —
IEC 61188-6-3 Design and use — Part 6-3: Land pattern design ccov WG 12 Michael
ED1 - Description of land pattern for through hole Schleicher
components (THT)
Test methods for electrical materials, printed
board and other interconnection structures and
IEC 61189-2 assemblies — Part 2-720: Detection of defects AFDIS WG 10 Hyu.n o
720 ED1 o ) Kim
in interconnection structures by measurement
of capacitance
Test methods for electrical materials, printed
IEC61189-2-  board and other interconnection structures and APUB WG 10 Min—su
805 ED1 assemblies — Part 2-805: X/Y CTE Test for Thin Lee

Base Materials by TMA
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Project Cumrent | Working | Project

Title

Reference

Stage

Group

Leader

Test methods for electrical materials, printed
IEC 61189-2- | board and other interconnection structures and AFDIS | WG 10 Hyun Ho
808 ED1 assemblies — Part 2-808: Thermal resistance of Kim
an assembly by thermal transient method
Test methods for electrical materials, printed
IEC 61189-2— board and other interconnection structures and
809 ED1 assemblies — Part 2-809: X/Y Coefficient of AFDIS = WG 10 @ gaoyuan
Thermal Expansion Test (CTE) for Thick Base
Materials by TMA
Test methods for electrical materials, printed
IEC 61189-3— board and other interconnection structures
and assemblies — Part 3-XXX:-Detection of ACD WG 10 | guo xiaoyu
302 ED1 : i o
plating defects in unpopulated circuit boards by
computed tomography (CT)
Materials for printed boards and other
interconnecting structures — Part 2-52:
Reinforced base materials clad and unclad
[EC6124972= 1 _ Thermosetting hydrocarbon resin system, CD WG4 | wangjun
52 ED1 . .
woven E-glass reinforced laminate sheets of
defined flammability (vertical burning test),
copper—clad
Materials for printed boards and other
_,_ interconnecting structures - Part 2-53:
IECg Eﬁ 2 Reinforced base materials clad and unclad ACD WG4 | wangjun
- PTFE unfilled laminate sheets of defined
flammability (vertical burning test), copper—clad
Materials for printed boards and other
interconnecting structures — Part 3-6: Sectional
IEC 61249-3-6  specification set for unreinforced base materials, ACD WG 4 Shenxing
ED1 clad and unclad — PTFE unfilled laminate sheets Liu
of defined flammability (vertical burning test),
copper—clad
IEC 615231 Delay and power calculation standards — Part 1:
Integrated Circuit (IC) Open Library Architecture BPUB | WG 13 -
ED3
(OLA)
IEC 615234 Delgy and power cal_culatlon standards - Part 4:
Design and Verification of Low—Power, Energy- BPUB WG 13 -
ED2 :
Aware Electronic Systems
IEC 61691-1-1 = Behavioural languages - Part 1-1: VHDL B
ED3 Language Reference Manual BPUB | WG13




TC91 Work Programme generated on 2023-09-25

Project Cumrent | Working | Project

Title

Reference

Stage

Group

Leader

IEC 617601 Surface mounting te_c_hno_logy— Part 1: Standa_rd Udo
method for the specification of surface mounting ACD WG 1
ED4 Welzel
components (SMDs).
IEC/TR 61760-5-1 Ed. 1.0: SURFACE STRAIN
IECS-[? IGE‘:;IGO_ ON CIRCUIT BOARDS — Part 1: Strain gauge RDTR - -
measurement applied to chip components
IEC 625302 @ SystemVerilog — Part 2: Universal Verification B
ED2 Methodology Language Reference Manual BPUB | WG13
IEC TS 62878-  Device embedding assembly technology — Part RDTS WG 6 Hyun Ho
2-10 ED1 2-10: Design specification for cavity substrate Kim
Device embedding assembly technology -
IEC 62878-2-  Part 2-603: Guideline for stacked electronic TCDV WG 6 Yoshihisa
603 ED1 module — Test method of intra—module electrical KATOH
connectivity
IEC 63055 ED2 Format for LSI-Package—Board Interoperable BPUB WG 13 B
design
IEC 63215-1 Endurance test methods for die attach materials ACD WG 3 Yoshiharu
ED1 —Part 1: General specification Kariya
Endurance test methods for die attach materials
IEC63215-2 @ - Part 2: Temperature cycling test method for CFDIS WG 3 Hiroshi
ED1 die attach materials applied to discrete type Nishikawa
power electronic devices
Endurance test methods for die attach materials
IEC63215-3 = — Part 3: Power cycling test method for die PCC WG 3 Hiroshi
ED1 attach materials applied to discrete type power Nishikawa
electronic devices
Endurance test methods for die attach materials
_ — Part b: Temperature cycling test methods . )
[ECEEIE5D for die attach materials (system soldering PRVC WG 3 Hiroyuki .
ED1 . . . Takahashi
interconnection) applied to module type power
electronic devices
IEC 63251 ED1 Test methoq fqr meohamcal property of flexible CFDIS | WG 10 Young—Min
opto—electric circuit boards under thermal stress Im
IEC 63501~ Power Modeling to Enable System Level BPUB _ B
2416 ED1 Analysis
IEC 63504~ Software—Hardware Interface for Multi-Many- BPUB _ B
2804 ED1 Core
IEC 63516 ED1 Fixed foldmg D.urak.)|l|ty test method for flexible ACDV | WG 10 Young—Min
opto—electric circuit boards Im

_ A
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30|, WGht

M HAE WS

HE 2ZoIR2, WG10(7 12t A% AlR), WGE(REHE7IS), WGH(E0)0lIA

Current Stage

Printed boards design, manufacture and
IEC 60194-1:2021  assembly — Vocabulary - Part 1: Common o[l PPUB
ED1 usage in printed board and electronic assembly =T
technologies
Printed boards design, manufacture and
IEC 60194-2 ED2 gssembly - Vocabulary - Part 2: Common usage o[pl ACD
in electronic technologies as well as printed
board and electronic assembly technologies
Test methods for electrical materials, printed
IEC61189-2-805  board and other interconnection structures and o[pl APUB
ED1 assemblies — Part 2-805: X/Y CTE Test for Thin =T
Base Materials by TMA
Test methods for electrical materials, printed
IEC 61189-2-808 @ board and other interconnection structures and 2155 PCC
ED1 assemblies — Part 2-808: Thermal resistance of ==
an assembly by thermal transient method
. Device embedding assembly technology — Part
5¢ 628E7§1 e 1: Generic specification for device embedded rarsk=l PPUB
substrates
IEC TR 62878-2— @ Device embedded substrate — Part 2-2: 21545
. o , , Zois PPUB
2:2015 ED1 Guidelines — Electrical testing
_~_  Device embedding assembly technology — Part
12 TR Al 2-7: Guidelines — Accelerated stress testing of 0]~ PPUB
7:2019 ED1 ) I
passive embedded circuit boards
IEC TR 62878-2— Dev-|ce meeddmg assembly technology.— Part R
. 2-8: Guidelines — Warpage control of active 0|21 PPUB
8:2021 ED1 .
device embedded substrate
Test Method for Mechanical Property of Flexible
IEC 63251 ED1 Opto-Electric Circuit Boards under Thermal AFa AFDIS
Stress
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Project
Reference

Title

Stage

Current | Working

Group

Project
Leader

Materials for printed boards and other interconnecting
structures —br /) Part 2-XX: Reinforced base
PNWoi- | Materials clad and unclad %-br /> Halogenated Min—su
modified or unmodified resin system, woven E-glass | PNW =~ WG4
1892 ED1 . . RSO Lee
laminate sheets of defined dissipation factor (less
than 0,005 at 10 GHz) and flammability (vertical
burning test), copper—clad for high speed applications
Electronic assembly, design and circuit boards —
IEC 60194-2 Vocabulary — Part 2: Common usage in electronic Min—su
. ; TCDV | WGH
ED2 technologies as well as electronic assembly Lee
technologies
Test methods for electrical materials, printed board
IEC61189-  and other interconnection structures and assemblies AFDIS WG 10 Hyun Ho
2-720ED1 = - Part 2-720: Detection of defects in interconnection Kim
structures by measurement of capacitance
Test methods for electrical materials, printed board
IEC61189—  and other interconnection structures and assemblies APUB WG 10 Min-su
2-805ED1 = - Part 2-805: X/Y CTE Test for Thin Base Materials Lee
by TMA
Test methods for electrical materials, printed board
IEC 61189—  and other interconnection structures and assemblies AFDIS WG 10 Hyun Ho
2-808 ED1 = - Part 2-808: Thermal resistance of an assembly by Kim
thermal transient method
IECTS Device embedding assembly technology — Part 2-10: Hyun Ho
62878-2-10 . >ading _ 9y " RDTS  wGe Y
ED1 Design specification for cavity substrate Kim
IEC 63251 Test method for mechanical property of flexible opto—- Young-Min
L CFDIS | WG 10
ED1 electric circuit boards under thermal stress Im
IEC63516 @ Fixed .fol(jmg. Durability test method for flexible opto— ACDV WG 10 Young-Min
ED1 electric circuit boards Im
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