IEDM Samsung  Dr. Kinam Kim “From The Future Technology
Perspective Challenges and Opportunities”

Si LSI
Introduction
PC e-Book
GaN on Si LED
Si LSl nm node Low power  Multifunction
“Deeper nano-scale”
System Technology
exa-scale(10'®) system
MW Exa-scale system
GW
Computing System Many-core CPU
PRAM MRAM RRAM Computing Architecture

Memory Technology Evolution

DRAM nm node nm
A nm EUV
DSA(Directed self Assembly)
DRAM F
CUB Capacitor under the bitline COB Capacitor over the bitline

Oxide scaling(with multi-thickness) Ultra shallow ion-implantation
Logic LSI



nm NAND
high 1Xnm
nm node
MOS BICS
TCAT BiCS(Bit Cost Scalable)

SiO SiN Si

Source Gate

Drain
Si Gate)
Sio2 BICS
Si
SiO SiN SiO Si SiN
Si HDD
BiCS NAND Flash Memory
Memory element
Cross Bar Memory
ReRAM
sub-10nm ReRAM Resistive
RAM SrZrOs PbZrTiOs PrCaMnOs

Ta20s Nb20s TiO2 NiO ZrOz2 V205



TaOx

X-Y
ReRAM
PRAM(Phase Change RAM) nm node
Spin torque transfer MRAM STT Magnetic RAM
MgO
Logic Technology Evolution
nm EOT Equivalent Oxide Thickness SCE
Short Channel Effect
ITRS EOT
MuG Multi Gate HfO2
HfO2  ZnO:2 tetragonal
PMOS
Ge NMOS InGaAs
CMOS Si -
MRAM reconfigurable Logic
Barrier \ Ge CMOS
Buffer
Si Si
PMOS NMOS

cm2 Vsec cm2 Vsec

Ge
Si
GaAs
InP

Ge




D IC Technology
TSV(Through Silicon Via)

TSV Cu
D floor-planning
TSV TSV Cu Si
PCB Si
Si Die to die
Die to wafer Wafer to wafer via-last via-middle via-first via-after bond
Chip
Y\ '/ £
UHI = TSV
| SiInterposer | | 7~
: i S
e
TSV
Emerging Si Technology
Si GaN on Si

LED

A) Si based GaN electronics for green technology
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