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FHEHTMHUITR - fF ERG R DT HER

(2) 3nm % 4nm Memory Compiler : # % B Lt W2 Bt S F B enl 4 > 12
T % vxa 8 R ICHE Koo

(&%mﬁ?@-ﬁ@%g ERARE * g R R SRS At
FAE R R R A BT

(4) ONFI(I/O+ PHY) Total Solution : Bffkﬂ o IR /AR % > L~ Snm T A g
@ ONFII/O=% » fﬁf‘ el /O + PHY [ % o

(5) eUSB2~USB 4.0~PCle 5.0 ~ MIPI M PHY ~ MIPI C/D-PHY Combo TX/RX -
LPDDR 5/5X ~ DisplayPort ~ ADC ~ PLL : $& & 37— &g & /i & @@?]*FL
RoOFEFEF7EZ AT LRURE R A6 F M T PA4RITL e

(6) PCle 6.0 for D2D SerDes : # B # 6% + 11 T Lie @42 > & &3 & #cdy @313?]
T > LR RGO E T B

(7) UFS Controller : # 5 B 3 UFS i steipro 2> f F 3 v 13 8287 5 REK
%2 B el oo

(8) Automotive IP platform : ¥ £ % > P& v f 1> g Fhd * T 5
AR TR ERIRREL S X 2 FIRLET & RS TR EE

HASEFEER GFEL IR BRI TP HA
¥ p

¥z minE g R

(1

FuEE (I0) L5 A8
HopFehiads o B o i~
R IR IR é%%’ﬁ%i%aaﬁéﬁﬁaé
AEr 2 RAUM PP RED T AR faEs A o
o

ﬁi*°ﬁiﬁﬁ% ‘ﬁ&ﬁ%4§ﬁHTﬁﬁé§*

-
[
G
w
Z

AATBRET AR ISROTA PERICKP EFFEULF
S L Rt %§W$WC£“°*m’wﬁw%ﬁ e UL
FREEMASBEEERIcH S A% o LEMWIP L7 UE SR
fr2 & 2 F time-to-market 7% &+ & (72 E 40 [P g ibrk 9 1

59



BRET o MF AR ICK AR RARAF R > A F 0 ARRARG L EIP g
BT T X ¢ S

Global semiconductor market (billion USS)
Actual & Forecast in billon USS, YoY growth in percent

P LENS FEE T KR WSTS

FRIpAT 3 H WSTS iR £ 4n 4 > 2026 & 22k X H485 B30 6 & > B2
Bo#-% 3 9,999 %~ > £33 263% 5 19351 AR TR TR 2025 # L
LEMAEERABATON 65 VA > EH 2279 0 MBI HT RYIE 2 AL &
PR knmied T A it LA E S LR ooa 2ok e IP B
Bs ERFFFD DL PABE > 1955 GMI A7 1 #icdy 0 2026 & >3k L 388 1P+ 3%
SRAHAZIE A28 100 % ~ > #3545 £ & £ X (CAGR)iE 15.1% -

SEF WARH T BTG~ o R OP EAFRRT 0 R A G B el R
0P EPRESERE DR FIAATA @ QAR R B A o A s

WRELEFACELE D IP A FAFLIRG R LR S0
KFF R E-HRATFEFRIP ASEE S H P RFT LRSS fad 4
EAR N APER LTS RYREDIERN o

2-§‘%’_" ~ ‘:’ \'r %" MEZ_FI"}

#2010 & & > A4 (IP) A £ F & 23k L %Wfé E5 A %R
Eod W ICEFHaHFeayged 5= IP,#-—:%E& IC 24 B A fg i
Poo BEAER > 3ok 0 IC K2 Ty S A o i a il » "IP-Lite” o
o g IC;}_#‘%&@@%&% #A\- » M31 » 2011 & = = - &2 » 2020 #
RO REE R PRI R > IP Y Z { eikend LR FE RIS 1
- & F o A4 (IP) '25"%’: HEEAERfeRFEFOIPEY i &R RR
REEEELPRIE o ik IC 2 *liinwa*rxiniménw C{BAEev £
AR F R UR LA S 7 IC R Efpap IRE L g E
S REHELFETED FREE -

60



2020’s

)
2010's System House

System Houss

2000's

System House

1990's

1P Integration & Implementation-Lite
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4B 3 = 72 e £ &

£ R Bt 2 Bped A 5 L
3nm eUSB2 PHY 3nm q’;i » ;¢ USB 207 %8 &
6énm/7nm All-digital PLL onm/7nm 2 #c i 4 AP 3% B
7nm PCle 3.1 tiny PHY 7nm PCle 3.14& -] § %8 &
7nm 10G SerDes PHY 7nm 10G SerDes 7 14 &
7nm MIPI CD-PHY TX/RX 7nm MIPI CD-PHY TX/RX7 1 &
12/16FFC USB4 PHY 12/16 FFC USB4 # %8 %
12/16FFC All-digital PLL 12/16FFC 2 #ici> 4 3% §2
12/16FFC D-PHY TX PHY 12/16 FFC D-PHY TX % % &
14nm ADC T4nm #FvC B i 3 %
22ULL/ULP ADC 22ULL/ULP # " i i 4k B
7nm High Speed SP SRAM 7nm B i SPEF LB T THE
6nm/7nm ONFI-v5.1 6nm/7nm ONFI-V5.1
12nm multiple-2R2W SRAM 12nm % £-2R2OW# L5818 5 23 & %
12 nm Pseudo-TP (PTP) 12nm 42 % :# TP (PTP) # g8 5 >~
o
12nm High Speed SP SRAM 12nm % % SPEEEH TP 3R
12nm ONFI-v5.0 12nm ONFI-v5.0
12nm LVDS IO 12nm M7 & Z A& 50/0
111 12nm ONFI-PHY testchip 12nm ONFI-PHY 3 :# 5 Bl:E &L & F

implementation with high speed
test-env

22ULL L1 Cache/HS-TP/ HS-OP
Memory Compiler

22ULL SP/OP/ROM/PDP/TP
Memory Compiler

22ULL ONFI-v4.1

22ULL ONFI/ eMMC /GPIO
22ULL Bandgap free multi
voltage detector

22ULL 6.5T/ 9T/ 10T platform
28HPC I>)C GPIO

28HV SP/OP Memory Compiler
28HPC+ ONFI-v4.1

28HPC+ ONFI1 4.0 I/0 ~ GPIO.
28HV 9T platform

40ULP SP/OP/ROM Memory
Compiler

it

22ULL L1 Cache/HS-TP/ HS-OPzz
LR S

22ULL SP/OP/ROM/PDP/ TPz f§ #
KO o

22ULL ONFI-v4.1

22ULL ONFI/ eMMC /GPIO
RULLLF £ %% T RIFRE

22ULL 6.5T/ 9T/ 10T =
28HPC I’C £ £1/0

28HV SP/OP & {f # %4
28HPC+ ONFI-v4.1

28HPC+ ONFI4.01/0 ~ #£%1/0
28HV 9T T

40ULP SP/OP/ROM 25 ff # %2 %
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3LPe eUSB2 PHY

N3E eUSB2 PHY

5nm USB4 PHY

5nm MIPI CD-PHY TX/RX
7nm DPLL

N3P ONFI-v6.0

N5P ONFI-v5.2

N7 GPIO

28HV /SP Memory Compiler
40nm SP/ 1PRF/ ROM/
Memory Compiler

40nm 7T/ 9T/ 12T Standard Cell
Library

40HV/ 7T/ 9T Standard Cell
Library

65BCD/ SP/ 1PRF/ ROM
Memory Compiler

130BCD SP/DP/ROM Memory
Compiler

130BCD 7T/ 9T Standard Cell
Library

150BCD 9T /12T Standard Cell
Library

150BCD GPIO

6nm USB 3.2 PHY+Controller
Integration

12nm USB 2.0 PHY+Controller
Integration

12nm MIPI CDPHY-RX
PHY+Controller Integration
12nm PCle 4.0 PHY+Controller
Integration

22nm USB 2.0 PHY+Controller

Integration

3LPe ﬁ‘ﬁ »> ;4 USB20% #8 &

N3E q‘;i » ;v USB2.0% %8 &

5nm USB4 § %8 &

5nm MIPI CD-PHY TX/RX% %8 &
7nm DPLL

N3P ONFI-v6.0

N5P ONFI-v5.2

N7 #%#1/0

28HV /SPie (o 48 3 B

40nm/ SP/ 1PRF/ ROMzz i %8 % F B

40nm 7T/ 9T/ 12T 8§ ~ &
40HV 7T/9T 8 8§ ~ &

65BCD SP/1PRF/ROM e 15 48 2% E
130BCD SP/DP/ROM ;e [ 48 3% E
130BCD 7T/9TH- % ¥ =~ &

150BCD 9T/12T % ¥ =~ &

150BCD & #10
6%  USB3.2 PHY+¥ 4] B3 & siehiff

L
v

12% 3 USB 2.0 PHY+i 41 B3 & stehific

L
v

12% 5t MIPI CDPHY-RX PHY+#7 4] B
SR s

12% X PCIE 4.0 PHY+3z 4] B+ % sieh
K¢

2% K USB 2.0 PHY +Hiz 4] B+ & seenfr

L
v

N
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# R B =7 2 PO & 5 B
N3P eUSB2 PHY N3P4x » X USB 2.0% 48 &
N3P DPLL N3P DPLL
N3P ONFI PHY N3P ONFI PHY
N3P ONFI PHY+Controller N3P ONFI PHY+¥: 4] B 3 k seenff &
Integration
5nm MPHY Gear5 PHY 5% ¥ MPHY Gear5 PHY
Né6e DPTX V2.1 PHY N6e DPTX V2.1 PHY
Né6e USB4 PHY Né6e USB4 7 %4 &
N6e ONFI PHY N6e ONFI PHY
N6e ONFI PHY+Controller N6e ONFI PHY+#: 4] B+ & senff &
Integration
Né6e SP/1PRF Memory Compiler N6e SP/1PRFz:z 1% 48 ¥ %
7nm MPHY Gear4 PHY 7% s MPHY Gear4 PHY
7nm MPHY+Controller 7% A MIPI PHY+47 4| B+ % svenfE &
Integration
N12e LPDDR4/4X PHY N12e LPDDR4/4X PHY
N12e PCle 4.0 PHY+Controller N12e PCle 4.0 PHY+# 4] B+ & sLenfE
Integration &
N12e 6T Standard Cell Library N12e 6T # & ~ &
113 N12e SP/1PRF/P2P/ROM N12e SP/1PRF/P2P/ ROM:z i 48 3
Memory Compiler =
N12e GPIO N12e GPIO

22ULL ONFI /GPIO / EMMC
(@)

22ULL 6.5T/7T/9T/10T
Standard Cell Library

22ULL USB2.0+Controller
Integration

28HPC+ ONFI

28HPC SP/1PRF Memory
Compiler

40ULP SP Memory Compiler
40HV SP/1PRF/ROM Memory
Compiler

90HV SP Memory Compiler
130BCDLG2-ATV125 GPIO
150BCD/FPS 10T Standard Cell
Library

22ULL ONFI / GPIO/ EMMC IO

22ULL 6.5T/7T/9T/10TH& % ¥ ~ i

22ULL USB 2.0 PHY+#5 4] B3 % sen
e

28HPC+ ONFI

28HPC SP/1PRFzz 18 %8 i # 5

40ULP SPzz [a %8 438 =
40HV SP/1PRF/ROMze 1f # i %

9OHV SP2% 1 kY 28
130BCDLG2-ATV125 GPIO
150BCD/FPS 10T4& # ¥ ~ i
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B2 Hiprs A2 &

22

Fuf

114

N3 ONFI

N3P SP/1PRF Memory
Compiler

N3P H143 STD Cell Library
SF5A 1PRF/2PRF/P2P/DP/Fast
Cache 1PRF/Fast Cache 2PRF
Memory Compiler

N5 ONFI

N6 ONFI

Né6e SP/1PRF Memory Compiler
SF8 ONFI

22ULL 6.5T/10T STD Cell
Library

28HPC+ DP Memory Compiler
28HPC+ GPIO

28RF 7T/9T STD Cell Library
28RF SP/DP/ROM Memory
Compiler

28HKE+ SP/DP/1PRF/ROM
Memory Compiler

28HKE+ 6.5T /9T STD Cell
Library

40HV SP/1PRF Memory
Compiler

40LP SP Memory Compiler
40ULP 7T/8.5T STD Cell Library
40ULP GPIO

40EF_ULP GPIO

55EF 7T /9T STD Cell Library
55EF SP/DP/1PRF/ROM
Memory Compiler

55EF GPIO

130BCD+ SP/ROM Memory
Compiler

130BCD+ 6T/7T STD Cell
Library

130BCD+ GPIO

N2P eUSB2 PHY

N3 ONFI
N3P SP/1PRFze [ %8 %3 =

N3P H1434% # & ~ &

SF5A 1PRF/2PRF/P2P/DP/Fast
Cache 1PRF/Fast Cache 2PRF;z | %8
KOk o

N5 ONFI

N6 ONFI

N6e SP/1PRF e | 48 0¥ B

SF8 ONFI

22ULL 6.5T/10TH#- # 4 ~ &

28HPC+ DPzz 1} 4Y %23 &
28HPC+ GPIO

28RF 7T/9TH- & & = &

28RF SP/DP/ROM iz ff # % &

28HKE+ SP/DP/1PRF/ROM:z 1% 4 %
TE
28HKE+ 6.5T/9TH % ¥ =~ &

40HV SP/1PRFz:e [ %8 % ¥ =

A0LP SP2z [ 48 4 28

40ULP 7T/85THR % B ~ &

40ULP GPIO

40EF_ULP GPIO

55EF 7T/9TH % ¥ ~ &

55EF SP/DP/1PRF/ROM:e 15 48 2

S

55EF GPIO
130BCD+ SP/ROM:zz 18 48 %33 &

130BCD+ 6T/7TH#-# 8 ~ &

130BCD+ GPIO
N2P 4 » 5 USB2.0 % 44 %
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# R B = 7 2 Jies & & B

- N3P MIPI CDPHY TX/RX - N3P MIPI CDPHY TX/RXF %8 &

- N3P PCle4 PHY - N3P PCle47 % &

- N4P MPHY Gear5 PHY - N4P MPHY Gear5% 14 %

- N5 MPHY Gearb PHY - N5 MPHY Gear5% 1 &

- 5nm MPHY + Controller - 5z A MPHY+4z#]| B3 kgL &
Integration

- Né6e PVT sensor - Né6e PVTR ip| &

- N22 DPTX/DPRX PHY - N22 DPTX/DPRX#% #8 &

- No6e USB3.2 PHY + Controller - N6e USB3.2 PHY+45#] B3+ % Svenff

114 Integration &

- N12e PCleG4 PHY + Controller |- N12e PCleG4 PHY+i7 4| B &+ % svenff
Integration &

- N12e LPDDR4/4X PHY + - N12e LPDDR4/4X PHY+4; 4] % +
Controller Integration Senfr &

- N22 USB3 PHY + Controller - N22USB3 PHY+#r 41 B+ & SLenfF &
Integration

- N22 USB2 BCK PHY + - N22 USB2 BCK PHY+47#] B + i e
Controller Integration "L
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