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Personal Career

BN
14 £ HEKIM JIN JOO),635

2R

- B ARE ERTSMNTEL)
- SRR KBk ER TSN (THEL)

EE &N

1986~2002 : LGRIHEE Testi it =B
2003~2019 : AT semicon HFERE
2019~2021 : HYTC Adwvisor

2021~ : KH TECH S EmE

Detail Career

1986~2002 LGZRHM
- Memory Test ProgramBi 78 Development Engineer

- Memory(Dram/Nand)/MCU/C MOS image semsor/ASIC Test Eng'rs Team Leader
- 72M Rambus DRAM B B %) Test ProgramB 7

2003~BEE Pro Test/1 TEST/AT semicon/KH TECH
2002. Pro Test#yiz/Test HouseE3ER 45
2006. [ TESTA

- Dram@&Flash Memonry(SK Hynix),System LSI(Samsung),Fabless & it TestBHE
2007. Multi Chip Test & AP Chip Test B
2011. B®H KOSDAQ FB
2012. Mobilefi DRAM TestEHE
2014. Semitech?d | &
- Package and Test House 3£
2019~B#E LHEB Consultanting
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HBM Project(Packaging& Test)

1) Basic personal composition(Packaging)

(Duplicated)

NAME CAREER WORK EXPERENCE REMARK
HKIM about 30 Years SK Hynix8t AT semicon Gensral Affairs
LEE about 15 Years SK Hynix Substrate Process eng'rs
Park about 5 Years SK Hynix Substrate Process eng'rs
KIM about 10 Years SK Hynix Bumping Preocess eng'rs
CHA about 6 Years SK Hynix/Domestic Fabless Bumping Process eng'rs
LEE about 10 Years SK Hynix Interpose Process eng'rs
KiMm about 10 Years SK Hynix & OSAT HBM Process eng'rs
KiMm about 10 Years SK Hynix & OSAT HBM Process eng'rs
Others{4people) about 5 Years Domestic OSAT Assistant
HBM Project(Packaging& Test)
2) Basic personal composition(Test)
NAME CAREER WORK EXPERENCE REMARK
JKIM about 30 Years SK Hynix& AT semicon Gensral Affairs
LEE about 15 Years SK Hynix Dram Test eng'rs
LEE about 10 Years SK Hynix Nand Test eng'rs
JOUNG about 10 Years OSAT or Domestic Fabless Logic Test eng'rs
Kim about 5 Years Domestic Fabless or Design Comany Logic Test eng'rs
Others(3 people) about 5 Years Domestic OSAT Assistant
3) Detail plan

- Establish detailed strategies for each step(Prepare a Test base in conjunction with 3D Packaging development)

- The Test Engineer composition is centered on local personnel, and additional personnel are prepared for
early SET UR Yiled up,etc.

- Separate establishment of overall personal paln.etc.(Engineering/Maintenance/Production.etc)

R Mg TAER-
Sk ES (M KIM(Director) < iR Gowdas) 10 TEBRR) <
EZSE HJ KIM- HHEE Gawams) 50 i)«
EZSE CJ Sung* il Gwae) 15 piR)«
EZSI BHEKIM- REBETE BFWmE) 15 pRiR)<

EZSI GH Shin~ wEEP W) 12 fiR) <

10



PR T 3D HBM SLARGRER I H AT AT PR TR

3 E HHBEUNERALENE

3.1 MERRPER

SRR L)«

BEE AL KA (4 GPT-5. Sora) « mthRETHE (HPC) Kbt Sk g &, * %
A PR FE 55 RE R L ) SR S IR B R T - HBM (R ily 8 A A7) (R HUHE /&1 5 92 (HBMBE 1A 1.2TB/s)
FHEE AR, TN AN RO BB 1) S B 2R 1«

E¥5 GPU: NVIDIA 4090/5090 & R4&#i HBM ZEH 55 47117 T 30 5
AL fR458%: HI100/H200 GPU IR %% %% 75 HBM SEZHLT-12.2 Buik Y Sz i HE 3
ALBEF L KIEIZREERE 2K HBM $E LR e (IR IR # s it

KRB AES:
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A%, SUAMNE A AL S SERE B OB R

3.2 2B
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WKz —, A RSEREETOR S HBM K RE, AMUT & E R B A, IR 2427 4
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BUHATE (R E AL &) A k-2 — k407 BoeTr
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Fob. SK Mk

11



JUVERI T 3D HBM SZAA ARSI H Al AT PERT SOk

3.2.3 W ARFALZLFR

e R R

K. A 4090/5090 SRR CAnBERERE) $R Ak HBM2E 3 3% fif vk 77 %

K. UI NVIDIA H200 fiR55 SR 5E, B G HH CoWosS 3™ fE:
PR BE 22 580 -

WS EEHAEIE, LB 4um LT TSV@ALLE, REHRE 90% CHHlEN-FHIKF
N 65%) .

3.3 XL sr#sifE
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4.1 Wb EEREEETT

J& Yole Group T, 4= BRI &R T 7 AU BLRE I 2023 £ 1) 378 A2 TTHE KA 2029 41 695
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" 4 47% y 2
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:‘ 2018 | 2022 2028
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3500 - 25% 100%
3000 - 20% 70%
2500 - 15% 80x
2000 1 10% 7%
60%
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]

0%
2014 2015 2016 2017 2018 2019 2020 2021 2022 2023E

— R TR (LA —0Y iR ma bR
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eI~ H &1 2.5D/3D HEEHA .

4.3 ENSeitE 3 gEtmGR

I PR AR S R U T [ BRI OL S, TR I TR, AR B BRI
SCHFLASCRAS S, ABAERARBIE A AN N A % 5507 A 855 . 7

R A o [ KB A AT M 5 A ERTTTIR AR [8) 22 B 5 /NI IA T 22—, AR AR B
T NR itk n, BORERA PR P RKIE S . ZORANARTEM, TR A #
N, DsR S E BRAE BV SR 52, SIBERIE IR i A AT, e R R G A . Ak
BEAHRL, T PN AE i B AR T BT RE IR R i, — S SRR O BRI 4 T R
BEF.

4.4 ERARES=HIEL

R K 4 = AT, R RV Sk i S S ik e . S, TR SRR R 7 M AR AR =
BB B PR A FVEM AL, EMERA 3440 1270, Mk —H] 987.2 /270 — 1 2041.5 12T A0,
BT T SRIET P B, dbat BRSO B S RARAT Sy W TR KR A
AR, M BRI SRR, i, B RER T, K, EESEN T, B
FEAERE) T KILAAE . EDA BH) WAERIUR. W) AL RIS, JEG, IR,
RIS 5 67%. B 5 17%. B 10%. 35 % ARHE 6%. i — 30 I [ bR af 5% 4L,
IR EA R S i, Hoh o EBRE E ok — B34 15 23670, HAb R &bkl &=
HERTEBEIHG . BERRESE M on, hERE AR R R, @ SO
St T 2T AU e b B B R A0 WS S TR L SR R AR L2 (R e b 3 4
. R ALRSUSE A il U 7 1)
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EAHAL,
6%

A £, 10%

B 5 E BRI

5.1 TIEA R R
5.1.1 FFEIFR

I ERBER AT

THBE GRS PR BB SEAA)T XU, AR A X X R XA
O PO Vit o5 T AR

I e R it -

D s B, SHEMALREE, JERMIT A2, WA A, > P,
D ML, A B

2) EEIEHAE I SASE R, INRIATEE, PREETR Y, IR ORI I SE I RAL G i
Wit -

3) MMM RN, DD AR S RO R AR P S W

4 A TERE, WAL R, BEIE T 5518 TP A HUHE, AR
AP v AR, B M R

2. KBRIE N ERE T

AIE AR PRI 5 B B K IR R o 3507 i S8 P A K R B2 B K
RAETRK GGl B REvE, AR XK AT REAFAE S TR .

TR It -

1) 2RI /K B Bt it e o AN I 5K B AV R A K A8 L

2) MK KRB . B s BEAT4EE . fRI%.

3) EWEKM, UMK, DL st K.

4 RAZMEZHRTLMKIE, BABEAKHEFE, MNixgd KR EELMMH, TIWH
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KA FR NI B E 5 ST Tk 5 7K AR 2 L k) HUE
5) iE FAKRRER M K2, #0RIE N RKERMARATIEIS% L F o — XK
JRESRAN S K, i Bl B R RWOK . TR, TERATAR AL B S oK el .

5.1.2 JRA KL

HBM ikt e 0 H (1 32 2 SRR G HBM FEf 0 1. Bt S A ikl LR Hofth 4 B
MRE PRI RO S AR BRI (R T AE . BAR 2 32 B AR SR O -

HBM TR fr + B0 E B e sE LR, =2 . SK gy 4255, R [E P Ak e AE AR AR AT R ix
—Aug, BRI ESREETT.

BN ¢ HN) MO RABORIEGES), REWAR BT A Se it RO TR e I RE AR -
AR TR SRR IR, H T2t A R BRIk R

FAREAORL - AR AR R PCB SR, BLNEEBOARG, T AR N AR .

5.2 i H &% Em
AT H 2 e T H YR A R T LR X E AL CGRE B 25 3P KD o B E 4.5
FitEK HBM 3D B3k 2 77 3, 3 J7EEK 4090, 5090 &40 A4 7~ MR X, & 5 H100.

H200. H800 EM A ARESAEFZIX s AL /O R BEIR A T2 X o

* 52 TiH PE B

BB il FEHIR
F—H %13 4 BT . B BIAYTIK. AT A4 ATE T 0
H B H 35 4 MUY RE, e
=Rk %6 PO HERE . (LN EEREA . ARRTIIINE . FREEF RN

T BN 6-8 A H(EF B & EN), WU a 9 N H T REm#.
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5.3 FE™R
53 FEM
P H TH o SEs'g g S — R
HBM2 1.5 Ji~FJ5K
HBM3 1.5 J3~FJ5K 2512 51¢
HBM4 1.5 Ji~FJ5kK
4090 &R 1.5 J3FJK 112 2TH
5090 %R 1.5 J3~FJ5K 112 2TH
H100 1.5 JiF Ik 112 2T
H200 1.5 73K 112 2T
H800 1.5 J3~FJ5K 112 2TH
Al I 13 J3~FJ5 K 1512 312
HrRels 3 Ik 512 112
Bt 25 EFJTK 50 12, 10 12

o HBM2: #fitEiA 256GB/s i %e, EH T AL Ik mPERETT 5 .
e HBM2E: RELTH &R SE AR, & T8 PO E AR,
e HBM3/HBM3e: [—HRr=f,

s o
Gita A=t

i5 512GB/s, T ARME @ EREMITHE K

e RTX4090 RFHA 2022 4£ 10 HHfEH, £ AdaLovelace 2048, B4 v i idz 5% B

RIME AR 30

CUDA #%:D¥: 16,384
FCIEAE. 24 GB GDDR6X, 384-bit fi7 &
ROIEBSSEE . 1,008 GB/s
HeHE ) FRFHRSAR: 2.23/2.52 GHz
BMEREIIAE (TDP) @ 450W
AR $1,599 £
ZE R . 3x DisplayPort 2.1, 1x HDMI 2.1a
HEHIKT: DLSS 3. Ray Tracing. AV f#il4%E
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24090 R

e RTX 5000 ZFIFY 2025 4F 1 FHIEZEEM > F5°Y Blackwell 258 > F§T Al MIEREEE SR
REEERES b -

CUDA #/0 : 21,760

&R : 32 GB GDDR7 @ 512-bit {irE&

SLIERSHRE ¢ 1,792 GB/s

ZBE [ BREARER 0 2.01/2.41 GHz
E=tohke (TDP) : 575W

BEHREME 5199 =T

FE B ¢ 3x DisplayPort 2.1b ~ 1x HDMI 2.1a
BRI - DLSS 4 ~ Ray Tracing 4th Gen ~ AV1 %@fi#HS - Reflex 2 ~ Frame

Warp 2

5-3-1 1 5090 B

e H100. H200 A1 HS800 GPU /& H A E AAeIES (HPC) HA AN LT E (AD #EHmE
#%, FEEARRMESHES (LLMD ISR .

FAEHE H100 (Hopper Z%f#) H200 (Hopper ZEf#) H800 (HEIRFHEAR)
STEREAE 80 GB HBM3 141 GB HBM3e #J 80 GB HBM3
SCIREEEE 3.35 TB/s 4.8 TB/s %) 3.35 TB/s
RS | — =EE 2 f% (4 Llama2 | #&E{BL H100

70B)
ISy Hopper Hopper Hopper
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FEERSER | Al JISEg « AR | AL FISRE R ~ AAY | AL BISRELHER ~ KAVGE
ot SE B A

TS EAL EIiE ESE h[s 735

BEfHE RS 2022 4 2023 £ 11 A 2022 4

{EREERT 49 25,000 - 40,000 £ | & 245-255 B AR | 4 270 B AR
JC

K 5-3-2: H100

5-3-3:  H200

5-3-4: H200 falikas
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o Al HIJH O O

S GEEIIPL) B4 AL b8, KBRS A U SRR B ¥, %0
L4

fififf: GPU/ASIC R4 %% (4 NVIDIA H100) . fAfifi s M43 &.

Btk A HAHESE (U Kubernetes) « BEAULEIAR .

Al : = DURERR SR (AR Dh % mrik 20kW BB .

kK
BHM. CEZMIFEAS (W AWS FiEdao)
LA &% AL YIZE (I CoreWeave [ GPU 485 Bi[XHsE (. EH ALEEH L) .

o BEIH LIRS
ol 7RI
ALK : KBRS 04 3-4 AN A8 (OpenAT WIED .
M bz BRATE TS EREGHKEL 15% (Synergy Research (#E)
BUR e HE CREIEE TR, R (Brigiig) .
FFIE
FLGTRSS : 4/ AL GPU B (i AWS EC2 P4 SEE 41 $3.06//NF) o
SERMCARRTT %8 AR B B 2 BRI 2R 55 .

5-3-5 1 BB HE AL

As
A
A
A,
A.
As
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%6 B TiHBERFXM
6.1 I H & iHh =

HBM 3D S 4s 305 H | e /g 71, DA 25 J3°F 7 K Bl X b J [ 5 78 7=, o 28
7 3D 54k HBM $2%  B-K & H100. H200. H800 47~ E M LA B A P72k, KAl Al 2
SO AE RV S F RS B A, EATRE, BIE R SEAR, R R AR E AT AR AL PR AL
AR AR, (RIS B R — 3 o 5 i AR

6.2 BT LMt REFT R

6.2.1 TAIH/EF
AN

TS AP LR | B LR TR AR © R EIER L4 - HBM I H i
ENHEBA B (41PCB ~ SMT [4%) » BERTHIH VA » REHH1 17l E-R
SR S AR A+ T EL PR TR IR (AR ~ SRS AVEUERLER) -

PreftEts (RS EMTHEHILFR) &1L FSEEERSRRE - EEEFREATA -
HIEHGX "R eE TIPS - AMEREECIREE (AL ~ BN -

6.2.2 B LACE

P
Wt 22 ARSI

ANES TS (G7201) EiEF LR - 3 /NPARONE Cgizdicn) -
BRES ¢ R EERRRSERE T RIS (EIR-EED - dEaSnE SR OO -
PRBPIR T TRXIGRIFE T4 a B > TR “ORBibTA" B B EFEMRHEFRA -

SR SR

FIFI P AR AR T BOR > SIABSSRET (AU SdiEke) -

6.2.3 Foi I SHALS

ATITUR - r TR S Bl A 10 A S IR EEK 30% (ELHEBA A
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THREE D
REVROTAR © TP KEBURFE - Tl 0.55 o/ (ETFE% 0.65 7T/&) -

6.3 H LR LE B R T IIPG

6.3.1 [ X BUA B UL AL B2

s | SR E R CEA LAZEN (Class 1000 2%) , HBM T H v] B #duE £ A,
ik e R

PEREEPE] . P X NIRRT, &8 b He Al Al v e #bi (Substrate) $2fHEACE.

6.3.1 BURBMASL
PRI RBOH: AT BUREL 1%L R LLARES 25%)
PTTR R ; B E PA Eh

6.3.2 %0 R R B AT M T
B 6-3-2 AHRHEL R

eSS E A /A BN REBERITE eEEN
£ A CER) % | g0 KCE 2 4 RRFHETEPETRBI ST
(Substrate) AR (D Electronics =2 RCEP ZE5f
S BEWE GTH) % | DRI Hiachi | S TR ST VISR
(EMC) BT () Chemical B » WIS
i PR (L) o | L SRR BB 400
FEFi (Water) 1 srmnty (o) FIE Sotec BEH 4524
B PR R | ST ALt MR R EE
(AT/N2) i) Hr PV Gas 20%

6.3.4 Y GfEECE

7 A R 2%
BLRE VML G WA 2 T E AR (B 5S 500 K
M T ORBLE: AEREHECAPRE, ISR A A

REYRIEE
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RS A SR KR BTN GRS 2D
PE Pl RTEIE L R-ERM AR ERIBGZ B 81 (B i D4 2 RO

6.4 FIHIRAL

6.4.1 EARTEIF BN B B 54
R T R A PR R B S IR RS + 1 TR (LSRG KIS ) HBM Seifthfss
T E R BRI S

ANEEIEH

XL FTEEE (G7201) - aJPREiER: =igeEmE (G75) ~ [ EEZE (G80) 3
/NRFNER O (JEEBERR ) - T EA R O R it O

WL ERE - BRE BT - R N B R -

BRES L
P EE kRS ELEEERT o ERETEHY] (ER-EE) - @asftinEcs B Ogontis -
AERRES STEFRIAL > ATTRES REEEIRATE AR N GE -

ZSHE -
FA TSR ERL (BRI 20 A8) EFFESRERITEHE @ e BRSRmEK -
SPRRAEI (2026 ST RETE CVEL-ACENE” KiEEE - FERSE TS RERA -

RBEHEL -
RETA T P RERE A BRET ~ RIS SRR R -
FEIN =R 3 /N L2 T R s A RORTE T » SRAbT LA -

6.4.2 N FAHENT T B s B L i
LR T SR R B, AT 2540 e HBM SeikEfds & AL 32 8 o0 I B 4 7

BKSHK
A EI0KIE - fOKTEE » KBIFFa Tlbrf -
e TAMERKBE (GEREAERET]) - WerSEREREHREL -

B IHERL -
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JUPEERR N EET (A R (SRR
BT LSS (0.55 TT/E  ART 2= ERFE/KE) - B PEELATT & Sx e NIG - P {IAERERK
7 o

BRSHFL -
FETHN EEEH I > B LEEXEERE 5G TR - SR FRETHE (Tl 4.0) A

ARt -

DIERMEAB R
BEEEIA - & LEBALLEE N « Phi ekt - sl HBM IH -
FRADAE - AKHATERER > BURTEME EhERcE M -

6.4.3 £RSHRRMF
BAF
BT CPEG RS 22 SRR L RA K 90%  FF AL SR B T A -
SR L FEEER 1SO 14001 BRBEETEA SIME - BRAIA(EH (40 | THEERYLE
L) PRENETSE -

BURSP LI -
PHEEATF 4+ RCEP ZEANEUR © L FTEBUREE 15%EUL - R RBURE ©

R TR ISR

[ B R TR (B 500 57T) e

FSEEE MR L -

= LRAESTHE - AXANEFR PCB ~ SMT el - AR HERA -

HERAMBELE -
BURLLHIZEH © MHEEZREHIX > Bl ~ FsthploA B E TR (K -
Pl AR S EEA R BN A GO AT RN o SRR A

6.4.4 ZZETET
FTHLIEX ELFErlbiE B XAEERHIET ZEHH -

EYIR  RETTI O > Mz %S -
ARt - KRS IRSE & o B B B TP
BURFFEL © PHESATT A +RCEPHR T L IUHARY » SR A TEFIT5 -

24



JVEHE T 3D HBM SZARE SRR A AT R S A

%7

7.1 HEFHARER

R HORZE Py 88 = RAR A, I I 1

AR k.

& 3D SeitE % HBM /M 44

BHRPA R IR T EL W

FIEAHE R DIP N B EAR R S — R, ddfLIR BN BRI e . 35—

I RAR
o

& : %ﬁﬁ%&*&‘ﬁﬂiﬁ

Pl BGA (Ball Grid Array Package, BRMFEFIERE) AHRK M BRI 1HE
Seik R AR, Jh ATy T 1) = g HE B A A Bk

PoP/PiP :
L %
e E ....... i i SR
ré - SRR 3D WLP
] , — -
B R WELE. EA. & o
u %mmiﬁ%ﬁ*ﬂgﬁﬂﬁg """""""""" ?' e ! \‘-\'.'.'L'.'L‘\-VL'.‘.'.'.‘.\'-%'-\
FO PoP
1000| QFP WBBGA |To@ssuesiitos : Boo5-o8
w PGA WL CsP FO WLP
100 e PSR
’ [ SN ( Coun. -
DIP
10 LCcC
% soT 7T
i = <
1970s 1980s 19905 © xincailizo 2000s 2010s 2020s

BRKR © FriiteHES: | ERBRIESHR
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S {553
TSV

HREELPCB S REMEPCB
2.5DIC 3DIC

7.2 EFEEGUIEAE IBM BREEBRE

® &RIAcE : KAIST Terra Lab
® FITHHA 202546 H
® HENFRE : 2026~2038 /£ HBM4 % HBMS

EAHEECIERE (High Bandwidth Memory, HBM) RS RREER (HPC) ~ AT -
E e (GPU) ZERASEMER RV OTTH: - BIREARN H bl RAVE RS G (47 HBM
IR - Hedm BRI IR - R - FEMMEMEEE -

Next-Generation HBM Roadmap by KAIST TERALAB  [R=iuumli=yisenivinit

Ver 1.2/ updated.250521
HBM4 (2026) I HBMS5 (2029) | HBMS6 (2032) | HBM?7 (2035) | HBMS (2038)

Data Rate 8 Gbps 8 Gbps 16 Gbps 24 Gbps 32 Gbps
#of IO 2,048 4,096 4,096 8,192 16,384
Bandwidth 20TB/s 4TB/s 8 TBI/s 24 TBIs 64 TB/s
Capacity/die 24 Gb 40 Gb 48 Gb 64 Gb 80 Gb
[# of die stack| 12/16-Hi 16-Hi 16/20-Hi 20/24-Hi 20/24-Hi
Cf’_’i’;&"y 36/48 GB 80 GB 96/120 GB 160/192 GB 200/240 GB
Power/HBM 75W 100 W 120w 160 W 180 W
Die stacking Microbump (MR-MUF) Bump-less Cu-Cu Direct bonding
Cooling Direct-to-Chip (D2C) £ . .
Method Liquid Cooling Immersion Cooling Embedded Cooling
HBM | CustomHBM BaseDie | 3D NMC-HBM & Mutitower v | vorid HBM Architecture | g 50/ gy entric
Architecture HBM-LPDDR stacked cache / decap |Active / Hybrid Interposer HBM-3D LPDDR Computing Architecture
Additional + Cache + CXL + Network switch + HBM Centric Interposer|
Features le chgggeé?:r + on-die/stacked decap + Bridge die :giﬁ:‘z&z&g{‘s + Double side Cooling
(Patent) + HBM shielding + Asymmetric TSV 9 + Edge-expand Stack

ubump & TSV-array
Decap placement
Optimization

Hybrid Equalizer + 4
Ganetative Al based LLM based Human Interactive

SI/PI Metric Estimation Al Design Agent

I/ Interface Optimization
considering PSIJ
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ARAAE - HBM Mg AL RSN EE IR - 2 Al ARRZSEMESAYEE A -
ST h st A E] - Al EiRESRS - SR B TRERER T L IEE > BIEMRSE HBM 2EE)
Z= > feAT R E A A B (e S TR,

7.3 K& 3D eHtH AR

AT H A B BB BB A7 PR 2 =) R 508 AT %A HBMCGai s 9 LA D S it R R,
LA AL N T BE S KB AT e P RE T AR S5 AU 3 A R H s B 0 7R il 45 6 2% [k
IR ORI B R BRI H BAT AR R A5

R B S RThRE AN HBM Jedbf iR, BERTHAMEEE M hmd %, RN EIKRSED)
M, RN mPERETHEAL R K

RAERH KA 3D HEBAR S AHOR, KIERTHERH L SRR, SR it
PRALEE 2 1) R P AT e G e

REOEWRERR DHETZRH R RESR, @RI AR ER, 5D
Xt BEUR A LA, AP Wi S BR B AR JE H AR

BRARA AR TG B RHAR, B — K HBM B3 H0R K 3A LREA REMH 3
FERE B RWEEET, MR AR B AR i A, HE5R 58471

: EHEERAREER
Advanced Packaging Technology Roadmap
2019 2021 2023 2025 2027 2029
ﬁ!ch Chip1 3D waw 2um A 11-08 pm Y] 0.8-05 um
Chip2 g *  Stack W 10-8pm . seum e45um

it Pitch = T ~ A
@6 Q o S— 3
Bump I/O
Pitch 80to 40 um 50 to 40 um

RDLL/S >5/51m 4 >22ym

_____ * Ball I/O

Pitch

Roadmap represents minimum values at HVM production. Does not include R&D capability.
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7.4 ¥ J& CoWos HBM i B3 EH)

Cv Al Ep SHHELEH

1 Method for making a circuit plate | US | 2006/01/05 US7383630 | 2008/06/10 | 2025/6/24

2 Semiconductor chip module US | 2004/08/10 US6774473 | 2004/08/10 | 2019/9/28

Method for mounting a

semiconductor chip on a substrate

3 ) ) US | 2002/06/18 | US6420788 | 2002/07/16 |2020/10/16
and semiconductor device adapted

for mounting on a substrate

Semiconductor device adapted for

4 . US | 2002/04/25 | US6437448 |2002/08/20 | 2021/1/18

mounting on a substrate

Semiconductor device with a multi-

5 level interconnect structure and UsS | 2004/07/15 US7176573 | 2007/02/13 |2023/11/19

method for making the same

Low profile stacked semiconductor

6 . US | 2007/01/04 | US7411285 |2008/08/12 |2025/12/14

chip package
Semiconductor package and
7 . US | 2009/08/06 | US8076775 [2011/12/13|2029/1/21
method for making the same
8 Heat dissipating device US | 2009/03/05 | US7672130 [2010/03/02|2028/8/27
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