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Package Analyze

Exynos 2600
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Package Analyze-TIV

DRAM

UL —r —
XXX XX XXX XXX

o B BB wm W W

Heat-Path-Block

All TIVs are arranged
on one side
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TIV number :
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Package Analyze

DRAM
———————————— % Heat-Path-Block DRAM
000000000000000 — e
III Exynos2600 SM8850

DRAM DRAM

— T ——
0000000 CTHNQCNOO 0V 0000000000
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HPB Analyze

Heat-Path-Block




HPB Analyze

[ 1.2 mm x 8.50mm
95.29mm?2

DRAM

_ Heat-Path-Block

Exynos2600




HPB Analyze

—)

HBM Layers

Package structure diagram

_— Heat-Path-Block TIM Layers
(X X X X X X X X X XXX X L)

~——

Y u

Package structure diagram

Heat-Path-Bloc

Looks like use

For TIM
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HPB Analyze-EDS

HPB Core
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HPB Analyze-Field

DRAM

Heat-Path-Block

Exynos2600

Heat-Path-Block
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Samsung 2nm GAA
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Processor analyze
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Processor analyze
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Transistor Analyze

Samsung SF2-5heet Cross




Stand Sheet
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Stand Sheet

I 0).0nm)

Nanosheet #|1

30nm
6nm
5:1

Nanosheet #2

3Inm
6.3nm
4.92:1

Nanosheet #3

33nm
7nm
4.71:1

Stand Sheet Thickness 30-33nm
Avg 31.3nm




Processor analyze-Sheet Cross-Slim Sheet

R I 7 I =D g

— 20.9nm
Slim Sheet Thickness

Avg

[9nm

6nm
3.16:1

20nm
6.3nm
3.17:1

22nm
7nm
3.14:1



Processor analyze-Sheet Cross

Stand sheet Thickness:

Wide: — Std #I

Aspect Ratio:

Slim sheet Thickness:
Slim #1 —— Wide:

Aspect Ratio:

Stand sheet Thickness:

Wide: —— Std #2

Slim sheet Thickness:
Aspect Ratio:

Sim#2 —— Wide:
Aspect Ratio:

Stand sheet Thickness:

Wide: —— Std #3

Slim sheet Thickness:
Aspect Ratio:

Slim #3 —— Wide:
Aspect Ratio:

Slim Sheet

Stand Sheet Thickness

Slim Sheet Thickness
Avg

. A
I 30,0 V8
Stand vs Slim Thickness =
achieves a reduction in thickness,with a Ratio over
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Processor analyze-Sheet Cross

Stand
(150nm)
Slim
(143nm)
Scaling:
Cell Height -
Standard 143nm (4.67%)
Cell Height
i ~- < i’: ;1 S“ et 3 Standard Sheet  Slim Sheet Stand Shee Slim Shee
o - “:» - - . . G
| S Lol R Std vs slim Height ' '
0421-1Y Cross [-006 Y 8 Cell Height Cell Height
Ratio= :
(~ 1) A=-7nm (-4.6%)
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Processor analyze-Sheet Cross-EDS _

Stand Cell |

1200 nm : B B SEI L s




Processor analyze-Sheet Cross-SAC

=1L

Contact/MOA
Metal Gate Metal Gate
T \ M N
} o
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i
N o0inm

0421-1Y Cross |1-011

non
Self-Aligned Contact

Self-Aligned Contact
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Processor analyze-Sheet Cross-EDS-Contact/MOA

~ Contact/MOA

.




Processor analyze-Sheet Cross-EDS-Metal Gate

Ti (Titanium):



Transistor Analyze

Samsung SF2-




Processor analyze-Gate Cross

0421-1 X Cross 2-002

Gate Pitch(CGP)=

. * Gate Length(Lg)=

B

B ) )

. 0421-1 X Cross 2-003
Gate Pitch=

Gate Length=

Tsitt =
TsiH2=
Tsi#3=
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Processor analyze-Gate Cross-Diffusion Break

mt

Gate

|
Gate Gate Gate Gate

»

— 0,01

0421-1 X Cross 2-002

Dummy Gate

\

e’ Active
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Fig. 3 Transition to Single Diffusion Break

Use Single Diffusion Break in SF2
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Processor analyze-Gate Cross-COAG

Si Sub I G0 ;)

0421-1 X Cross 2-002

4S8 9380 Awwing®

Use O

Gate
Contact

Diffusion
Contact

Yellow Box (Gate): Identifies the 3-
stack nanosheet GAAFET gate stack.

Crystalline structure
with potential strain-inducing material
alloys

: Locates theplug
interfacing the epi with upper metal
layers.
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Processor analyze-Gate Cross-Contact Plug

TiN Barrier Ti (Barrier Layer):

Ti Liner

La Dipole Ti (Substrate):

I 130 nm SEI(frarﬁEIJ



Processor analyze-Gate Cross-epi

!
P TiN Barrier
: Ti Liner
TR
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SiGe epi
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Processor analyze-Gate Cross-Gate

X HLH — | A

I 130 nm SEI(frarﬁEIJ

SiO2/HfO2/AI203/TiN/TaN/W



Processor analyze-Gate Cross-Dummy Gate

SEl{fframe1)




Metal Layers

Exynos2600(Samsung 2nm) BEOL
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Exynos2600(Samsung 2nm) BEOL

'qwm

Metal Layer
MO

Pitch
25nm/26nm

Thickness

28nm

Min Metal Pitch =

MI 33nm 44nm M| :CGP =
M2 28nm/30nm 42nm
M3 38nm 44nm
M4 37nm/40nm 45nm
M5 84nm 48nm
Mé 80nm 87nm
M7 84nm 80nm
M8 80nm 75nm
M9 87nm 80nm
MIO 80nm 75nm
Ml | 100nm 80nm
BT ML L - | f MI12 30nm [40nm
f'i”',“X'?f.:f'""""'f i ’ V‘ \" ¥ ' v ’: " ' M3 130nm 1 40nm
__1400:0nm MI4 1620nm 1000nm
0421-1-Y-Cut-1-002 0421-1-Y-Cut-1-006 MIS AT JO
MI6(Top RDL) ? 2926nm
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Exynos2600(Samsung 2nm) BEOL-MO

Metal Layer | Pitch

&l Stand Sheet Slim Sheet
25nm/26nm - it 12 Bl
28nm/30nm

5Track 4.76Track
uHD uHD

Cell H/ M2P =Track

Contact Fin Gate

Cell H I50nm

Slim Sheet
-_w

- T iR I G U
A G B R e & JOnm
!‘t -~ - : ‘;ﬁ% " _— -~ g

3 Saie ) ¥

0421-1Y Cross |1-006
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Exynos2600(Samsung 2nm) BEOL -EDS

I 1 200 nm SEl{frame 1)

Cu Cu



Exynos2600(Samsung 2nm) BEOL -EDS

Copper(Cu) Core

Cu Core

TafH

Cu (Copper Core):



Exynos2600(Samsung 2nm) BEOL -EDS

Metal Layer element

MO eCu (Cu+Co+Ta)
Mi eCu (CutCo+Ta)
M2 eCu (Cu+Co+Ta)
M3 eCu (Cut+Co+Ta)
M4 eCu (Cu+Co+Ta)
M5 eCu (Cut+Co+Ta)
Mé eCu (Cu+Co+Ta)
M7 eCu (CutCo+Ta)
M8 eCu (Cu+Co+Ta)
M9 eCu (Cut+Co+Ta)
MIO eCu (Cut+Co+Ta)
MI eCu (CutCotTa)
MI2 eCu (Cut+Co+tTa)
MI3 eCu (Cut+Co+tTa)
Ml4 eCu (Cut+Co+tTa)
MI5 eCu (Cu+Co+Ta)
MI16(Top RDL) Al+Ti Barrier

MI6 RD MI16 Al RDL

K > ]
TiN Barrier

PO TR T G =1 \ - - v — )
'\ | L | L

Y S —— .. S AT L - - TR de Sl e we—
'

MO-MI5

i " Cu Core
r—
B !.I’_l 'l sessrme lﬁl .o 8 8 ¢ - A- 'l—l:"“l“l.l S spe sesy
Cobalt(Co) Liner/Cap
AEEREERN S Tantalum(Ta) Barrier
TIN “ier ayer:Used as a diffusion barrier and adhesion layer for

the Al RDL to prevent interdiffusion and ensure electrical stability.

2026/6/3
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Processor end

Exynos2600(Samsung 2nm)




Processor end-BEOL

Metal Layer
MO

MI

M2

M3

M4

M5

M6

M7

M8

M9

MIO0

Ml

MI2

MI3

Ml4

MI5
MI6(Top RDL)

Pitch
25nm/26nm
33nm
28nm/30nm
38nm
37nm/40nm
84nm

80nm

84nm

80nm

87nm

80nm
100nm
30nm
130nm
1620nm

4650nm
?

Thickness
28nm
44nm
42nm
44nm
45nm
48nm
87nm
80nm
75nm
80nm
75nm
80nm
40nm
140nm
1000nm
1000nm
2926nm

element

eCu (Cut+Co+Ta)
eCu (Cut+Co+Ta)
eCu (Cut+Co+Ta)
eCu (CutCo+tTa)
eCu (Cu+Co+Ta)
eCu (CutCo+tTa)
eCu (Cu+Co+Ta)
eCu (Cut+Co+tTa)
eCu (Cu+Cot+Ta)
eCu (Cut+Co+Ta)

“eCu (Cu+Co+Ta)

eCu (CutCo+tTa)
eCu (Cut+Co+tTa)
eCu (Cut+Co+Ta)

eCu (CutCo+tTa)

eCu (CutCo+tTa)

Al+Ti Barrier

Min Metal Pitch =

The die process uses

MI16 Al RDL
ARy S

TiN Barrier
h 4

MO0-M15
Cu Core

Tantalum(Ta) Barrier

metal layers: 16 Cu + Al

2026/6/3
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Processor end-BEOL-VS Samsung

SF2 Pitch
25nm/26nm
33nm
30nm
38nm
37nm/40nm
84nm

80nm

SF3 Pitch

28nm/30nm

33nm
28.5nm
37nm
45nm
53.5nm
100nm

SF4 Pitch

MO 2m

Ml

M2 3Bom

M3 44nm

o lem

76nm

M 7enm

Exynos 2600(SF2) Exynos W 1000(SF3) Exynos 2200(SF4) Exynos 2100(SF5)
Min Metal = Min Metal = Min Metal = Min Metal =
M2 Pitch = M2 Pitch = M2 Pitch = M2 Pitch =
2026/6/3 Samsung 2nm&Exynos 2600@Kurnal
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Processor end-BEOL-VS Samsung

Samsung Foundry BEOL Scaling Trend (M0-M2)

w
(0, ]

~
£
c
N’
=
(%]
h=4
o

w
o

SF5 (Exynos 2100) SF4 (Exynos 2200) SF3 (Exynos W1000) SF2 (Exynos 2600)
Technology Nodes

(BAI), MO — (C3ll) M1

— (D) M2

v

25nm/26n
33nm

+«_" 09x

Same

1.05x

Same

0.92x

0.86x

0.7x

Same

0.92x

SF3

Pitch

28nm/30nm

33nm
28.5nm

SF4

Pitch

SF5

Pitch

2026/6/3
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Processor end-BEOL-VS High End

SAMSUNG

D9500(N3P)

Exynos 2600(SF2) Exynos W 000(SF3) Panter Lake(18A)
SEC SF2 SEC SF3
25nm/26nm “28nm/30m
33nm 33nm
30nm o ‘l8.5nm ‘
38nm 37nm
37nm/40nm ‘n
Min Metal = Min Metal = Min Metal =
M2 Pitch = M2 Pitch = M2 Pitch =
Ml :CGP = M! :CGP = M| :CGP =
GAA GAA GAA 1 +8 BSPDN

TSMC N3P

23nm
48nm/54nm
27nm
38nm

35nm

Min Metal =
M2 Pitch =
Ml :CGP =

FinFET

2026/6/3 Samsung 2nm&Exynos 2600@Kurnal
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Processor end-Gate cut

Gate Pitch(CGP)=

Gate Length(Lg)=

3

O
c
3
3 |
CY
=
o
0
wn
=

L

0421-1 X Cross 2-003
Gate Pitch=

Gate Length=

Gate
Contact

Diffusion
Contact

Fig. 3 Transition to Single Diffusion Break

Use Single Diffusion Brea

2026/6/3 Samsung 2nm&Exynos 2600@Kurnal
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Processor end-FET Cut

Slim

Cell Height
Standard 143nm

Cell Height

0421-1Y Cross 1-006

Stand Sheet Slim Sheet
| 50nm [43nm
5Track 4.76Track

uHD uHD

31.3nm

Stand Shee Slim Shee

2026/6/3 Samsung 2nm&Exynos 2600@Kurnal
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Logic Density

Exynos2600(Samsung 2nm)




Processor end-Transistor

ISR T ZHER

Logic Transistor Density Logic Transistor Den

// NAND2 + SFF Weighted Metric - Intel Standard // NAND2 + SFF Weighted Metric - Intel Standard

Stand Sheet
196.49Mtr/mm?2

/] BAZH /] ®AZ R

Cell Height ($#TRE) Cell Height (#7TEE)

1 143

Gate Pitch (Hll#RiaE) Gate Pitch (##RisIZE)

50 50

Standard Formula

Density = 0.6 x (4 / (Hx P x 3)) + 8.4 x (32 / (H x P x 19))

Standard Formula

Density = 8.6 x (4 / (H x P x 3)) + 0.4 x (32 / (H x P x 19))

/] F®PBAE (Diffusion Break) /] F®BBHE (Diffusion Break)

DDB MDB
Ry MR (SDB) i MRl (DDB) BAY M (MDB)

Ry HhER (SDB) Wi Meh R (DDB) EAY MPiR (MDB)

NAND2: = (H x P x 3) NAND2: = (H x P x 4) (SDB + DDB) / 2
NAND2: + x NAND2: = (H (SDB + DDB) / 2
SFF: = (H x P x 19) SFF: + (H x P x 26) Avg OF Both Results ot s e i
Tr(SFF) = 32 Tr(SFF) = 32 SEEERE € . &k 7 . v 0f HERERERL s
Tr(SFF) = 3 T(SFF) =

/] BEFE /] BERER

NAND2 B Total DESsY . Total Densit
NAND2 'otal Density

106.67 196.49
111.89 206.11
MT/mm? M/ e MT/mm? MT / mm? Sta n d S h eet




6T | 6T | 65 | eS| sTeT | | 1

AL S N e e

"80" (‘70" “?“ “?“ 26 26
GAAfet GAAfet GAAfet GAAfet

163.74 184.21 182.75 206.11 214.7 223.96 236.17 237.31 177.98

2026/6/3 Samsung 2nm&Exynos 2600@Kurnal 62



Processor end-Transistor

/ | Process Node Ranking

Rapidus 2HP HD

GAA (Unpublished) - CH138 6P45 - SDB  237.31wmr

intel

incel 184

N

TSMC N2 HD

GAA(Unpublished) - CH138 GP48 - SDB

TSMC N3B uHD

2-1 Fin - CH143 GP45 - SDB

TSMC N3P uHD

2-1 Fin - CH148 GP47 - SDB

236.17 wr

CellH 143nm CellH 168nm CellH 160nm CellH 140nm TSMC N3E uHD

Track 5T Track 6T Track 5T Trach 53T Zavalishia i

Gate Pitch 50nm Gate Pitch 48nm Gate Pitch 50nm Gate Pitch 47nm N

Logic Trs(Min) 206.1 |Mtr Logic Trs(Min) 182.75Mtr Logic Trs(Min) 184.2 1 Mtr Logic Trs(Min) 223.96Mtr R i

TSMC N2 HP

GAA(Unpublished) - CH156 GP48 - SDB

TSMC N3P HD

2-2 Fin - CH165.6 GP47 - SDB

Intel 18A HD
GAA+BSPDN - CH168 GP58 - SDB

SEC 3GAP HD

GAA - CH168 GP48 - SDB

196.81 nr

189.34 nr




SRAM Density

Exynos2600(Samsung 2nm)




1

]
C1-Pro#1
| @2.756hz =

= C1-Pro#1
- @3.25Ghz

I'1x 127um=1400um

wny90 | =WNgE | X8



SRAM Density-SF2-CPU L3

I I1x 127um=1400um

SRAM ARRAY

NUMBER OF ARRAYS

ARRAY LENGTH

27

— ARRAY WIDTH
w
- py TR R Y TETY
- =) 54

SF2 SRAM IP #1:

RESULTS OVERVIEW

Qe " - - .
‘ 3104 0.0222
4MiB L3 (64 Block SF2 SRAM IP #1) e “ o 5t
16,891.0 11,664.0 524,288
29.538Mb/mm?2
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SRAM Density-SF2-CPU L2(C1 Ultra)

524,288

bit




SRAM Density-SF4

Block=1090um




30um

SRAM E[E itH 2%

REE - B SEE - bit Cell RF

Mbit / mm?

RER
16,900.0

pm?

L320109

78.2

BBEFER
13,224.0

pm?

SRAM K%
:37F-8

k5 3
524,288

bit

BIT CELL R

0.0252

Hm?/ bit

BITS / MM2

31.023

bits / pm?




