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HBM Project(Packaging& Test)

1) Basic personal composition(Packaging)

NAME CAREER WORK EXPERENCE REMARK
JJKIM about 30 Years SK Hynix& 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 Bumpjng Process eng’rs
LEE about 10 Years SK Hynix Interpose Process eng’rs
KIM about 10 Years SK Hynix & OSAT HBM Process eng’'rs
KIM about 10 Years SK Hynix & OSAT HBM Process eng’rs
Others(4people) about 5 Years Domestic OSAT Assistant
Page 1/2
HBM Project(Packaging& Test)
2) Basic personal composition(Test)
NAME CAREER WORK EXPERENCE REMARK
JJKIM about 30 Years SK Hynix& AT semicon Gensral Affairs (Duplicated)
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 UP,Yiled up,etc.
- Separate establishment of overall personal paln,etc.(Engineering/Maintenance/Production.etc)
Page 2/2
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Pro TestfITEST(AT semicon) Al i 5 = fi

Personal Career

I A 19 98

MA@ EBEKIM N JOO) 63

B

- BB RE MR THRAH(TRL)
- M RBE ARk R TSH(TRIAL)

EWEN

1986+~ 2002 : LGRBHE Testibly S
2003~2019 : AT sermicon R IMXK
2019~2021 : HYTC Adwvisor
2021~HE : KH TECH R #&in¥K

Detail Career

1986~2002 LGHEM
- Memory Test ProgramP & Development Engineer
- Mamory(Dram/Nand)/MCU/C MOS image samsor/ASIC Test Engrs Team Leader
- 72M Rambus DRAM BP9 # %) Test ProgramPi 2

2003~ME Pro Test/l TEST/AT semicon/KH TECH
2002, Pro Testd¥ir/Test Houso S4Bl 3
2006, 1 TESTA ¢4
- Dram&Flash Mamory(SK Hynix),Systam LSI(Samsung), Falless @it Test# M
2007, Multi Chip Test & AP Chip Test PR
2011, B R KOSDAQ L1
2012, Mobilefll DRAM Test# b
2014, Semitechd |4 & ¢4
- Package and Test House B8k
2019~ E B Consultanting
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item Detail schedule Remark
Establish a specific plan =% 1~2 Week

Equipment ordering/receiving » About3~4Month

Secure Key Man > About 2Month
Human Resources and Training > About 3Month
Overall production management > About 2Month

1Line set up = About 2 Weeks

Customer Qual ==> About 2~3 Weeks |

General preparation(computer.etc) = About 2~3 Weeks
Others
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1) %% H= (14%&iBixE & MMtk ) 1 FEXE

Division 1Line setup  |Additional equipment| Total amount
Packaging UsSD 7.7M$ USD 34.6M$ USD 42.3M$
lvnestment p————¢+—-r+—————p—————""—""
TR TEST USD 6.4M$ UsSD 7.7M$ USD 14.0$
sum USD 14.0M$ USD 42.3M$ UsD 56.3M$
Area required PKG Clean room 3,300m?| Clean room 8,250m?|Clean room 11,550m?
TEST Clean room 1,650m?| Clean room 1,650m?2| Clean room 3,300m?2
etc(Office) 660m?2 660m?2
etc(education) 990m? 990m?
Total required Total 16,500m?2

\J
‘\
. “
\J

Note *) Class division is 50% prepared for class 1000 and 10,000
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3. tHE S A #IE FE
1) HESEMBFEFEMNBE (ETEF)

Division 1 Line setup |Additional equipment| Total amount
Packaging |  USD 16.9M$ USD 83.1M$ USD 100.0M$
Sales TEST USD 2.3M$ USD 2.6M$ USD 5.0$
sum USD 19.2M$ USD 89.2M$ USD 105.0M
Operating profit 8.30% 24.30% 21.30%

4 " Note *1) Sales will be made after normal set up is completed.
| *2) Equipment deprecication is calculated on a 5-year straight-line basis.
| *3) The material cost of packaging is assumed to be 60%.
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CoWoS Chip-on-Wafer-
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InFO Integrated Fan-

SolC

Integrated Chips

WoW Wafer-on-Wafer
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RARLB D

KZHI3D POPAI3D WLPEARBEBEEZWERE ] :

51 - BEFASOICHERAE -
SKRUN RSP -

REBEAWOW -

KREMNIn= -
R BT LH

HER L Z5ATRANEE
BRS5NE ERBSR

RESTHHEEEN SHEEITE -« AN
SMAEE - EF H (fcru - S
SHETTE ; AESATERR )
F2.5DF%
TERBELET BohIEES - 10TR
% BEEBHAIT %
w&E - HEE - E
SEHMEREMLE -
RAREFRAE
IDEBIERA - SHBETE - 56E
‘iH%UH &= H i Uk
é%ﬁifﬁ%u@&m
£ - BER
EEBEEEER
AN RESARE
MR AE - BT
BEEMN ?_/a\

SEE E

i}

2 E S BN

I TSMC-3DFabric™ ! !l! ll l !ml

e A ar0 ) R =
— 2" =D ~2.5DA13DE

{EIEFE -
REEERI Hﬁl\

~—

oI R A

7% 3D PoP
(AFABZEFR )

K% 3D WLP



3D WLP ZE#& 3=

3D WLP ZEHEFKELEM LIS © WLP A1 WoW s - EEE": VHE R B ENRENEE IBE - FINE
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WoW ( Wafer-on- 3D WLP ( ZEiE WLP ( Wafer Level
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WoW ( Wafer-on- 3D WLP ( ZEifE WLP ( Wafer Level
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Item | Patent Number Patent Name Publication Date

1 US 67 nductor chip module 1999/9/28

2 US 64 for mounting a semiconductor chip ona  2000/10/16
te and semiconductor device adapted for
ng on a substrate

3 US 67 2000/7/18
4 US 66 2000/8/4
5 US 64 nductor device adapted for mounting on a 2001/1/18
te
6 US 65 2001/11/13
71US65 2001/11/13
8 US 67 2001/3/16
9 US 66 for mounting a semiconductor chip ona  2002/4/11

te and semiconductor device adapted for
ng on a substrate

10 for mounting a semiconductor chip ona  2002/4/17
te and semiconductor device adapted for
ng on a substrate
11 US 66 2003/1/8
12 US 771 2003/11/19
13 US 76 2003/11/19
14 2003/5/12

\



Item | Patent Number Patent Name Publication Date

15 US 657 2003/6/26

16 US 721 2004/4/28

17 ZL 200 2005/11/13
18 US 754 2005/12/14
19 US 738 2005/6/24
20 US 129 2005/7/1
21 M3289 2007/3/1
22 US76 2008/8/27

23 US 80 2009/12/1

2017/1/31
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2 Method f B TESREERAFBESENG HERBRIREHEES
semicon B BIREBRPAEMEIEILE ERBALR  HISHEE

a substra BORMERER - WRARETER BUSEMHRNLER -
BSEE  BA TRRBEENTEN
ERERBRERK-
5 Semicon RE—TFEIHATERATORAERE RAZORERERNORTE

S5ERERERIKE  BaTRISE > AT UNE > RERS
ENSHWESEY - FAERTSORE BERSEEHEHNRARRE
Ritk » RS 7THROREN AR ZE -

HARN ERPR ) T RF IS FRAREL, ©

Method f MRTHEOHEELERSRORAR MCREBEHEERE N
semicon BARARENEA » BIEXZRER SRENNRTE R HERM

adapted
on a sub

a substra B HEREBVRISIMREE BRESRE-
# > BATREBEMESMEE - E1t
TERHKRRE -
10 Method f FERZESEEWRACESERNE IHESBENERE @2 |
semicon SER EEERRERBAARELE BEERARIRZAH

SEOR > ABUBINSEEESM [ BERTEMRETHER -
WRRSER  ERTREESORH
% o BT RECIREAMEAE -

a substra



3D T FEH

HH BRI E5TE
1 US7383630 Method for making a circuit plate
2 US6774473 Semiconductor chip module
3 US6420788 Method for mounting a semiconductor chip on a substrate and
semiconductor device adapted for mounting on a substrate
4 US6437448 Semiconductor device adapted for mounting on a substrate
5 US7176573 Semiconductor device with a multi-level interconnect structure and
method for making the same
6 1241009 — B L IR T A R BEAT A i R A B
7 1292178 W ERS AR b B AR
8 US7411285 Low profile stacked semiconductor chip package
9 Z1200510117763.5 BB A F BERRS
10 US8076775 Semiconductor package and method for making the same
11 US7672130 Heat dissipating device
12 Z1201110036515.3 HVRE.
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SAMSUNG NAND Wafer node scaling 24L ¢ o 48Le o 72L 3D ReRAM
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BiCS 3D-NAND Sl
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‘Advantage of 3D NAND is that it doesn’t require leading-edge
lithography...the burden will shift from lithography to deposition and etch.”

Ritu Shrivastava, VP Technology, SanDisk, May 2013 (SemiMD)
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MOBILE / WEARABLE| | CLIENT SSD

Single chip eWLB
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POP FBGA LGA Top Mangin : 1ueum B T T
~ e ———
GA-PoPt-sD2(2[p) FBGA-SDA(4D+3WFBGA- 5D5(5D+2W) Micro SD 4+1 SD SiP o
L OO TFBGA-SD7,
30 um WT, 1.03mm PGK T

Dual Driver USB 8+1
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PKG Height : Nominal 1.13T (Max 1.2T)

TFBGA-SDS,
35um WT, 1.13mm PGK T

R ) W

PKG Height : Nominal 1.13T (Max 1.2T)

TFBGA-SDS,
25 um WT, 1.13mm PGK T

oot ooo

XL/MC-eWLB
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L=1.4mm, T=1.2mm, V=1.0mm, W=0.8mm, U=0.65mm, X=0.50mm
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LFBGA-SD8 (NAND)

Package Features

e |LFBGA 14x18mm 152LD

e NAND Die Size : 9.7x17.1mm

e Device : 20nm Non-LowK NAND

e Wafer thickness : 60um

e Mold cap: 0.84mm

> -lyr / 0.13mmT laminate substrate

logies

) die
g \WW/B with 60um die thickness
1e 8 dies stack

500um 000000
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AN FEER T R 3=- MIXED (FBGA-SD6)
NAND + DDR + CONTROLLER

Package Features

e VFBGA-SD6 11.5x13mm 153LD

e Nand flash Die Size: 10.33x8.12mm
« DDR Die Size: 6.32x2.69mm
ntroller Die Size: 6.79X1.82mm
im, 3-lyr coreless substrate

ubstrate handing
lie and die to
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FLGA-SD9 (USB)

Package Features
e FLGA 11.1x16mm

e Memory Die Size : 8.2x11.1mm
e Controller Die Size: 2.9x2.4mm

e Device : 19nm Non-LowK + 65nm Lowk
Controller

afer thickness : 68um x 8 dies + 150um

oller

: laminate substrate

-die bonding
es stack

4
’

subsirate



Memory Stacked-Die

Package Features

e FBGA 11.5x13mm 221LD e-MCP

e 4.115x1.385(Controller) : 60um

e 9.647x8.070(DRAM) : 75um

e 1.208x7.171(Nand) : 60um

' 9.00x8.00 (Film spacer) : 53um
0.41mmT laminate substrate

h die
ation
ascade structure

Face-up Chip
Face-up Chip
| Face-up Chip
Face-up Chip

Face-up (Memory)

Logic Chips
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Heat spreader/sink (optional)

Mother Chip

o '
Daughter Chip Solder Bump

Rigid or Flex Substrate

2 ()

PCB
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SK hynix SAMSUNG AMMicron
SKi 71+
BEEE 2024 Q4 2024 Q3 2024 Q4
DRAMEi2 18 (1-beta) 1a (1-alpha) 18 (1-beta)
1R 12/ 12/% 12

H IR © https://uanalyze.com.tw/articles/892755582 -

O ENeEfE 7 EEC B2 (DRAM)RYEFE

Substrate

GDDRS Per Package HBM
32-bit Bus Width 1024-bit
Up to 1750MHz (7GBps) Clock Speed Up to SOOMHz (1GBps)
Up to 28GB/s per chip Bandwidth >100GB/s per stack
1.5V Voltage 13V
HEER : AMD -




[ NVIDIA Tesla P100 8x SXM2 GPU system
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HEZER © https://lwww.servethehome.com/nvidia-dgx-versus-nvidia-hgx-what-is-the-difference/ *
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